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To His GRACE 
JO HN. 
Duke of RU TLAN D, Mar- 

queſs of GRAN BY, &c. 


LAN CAST ER, and Knight 
of the Moft Noble Order of 
the GARTER, 

My Lord, 

HE following Tract Your 


on many Accounts. It 
was drawn up in Part above 
Twenty Years ago, and defign'd 
for Your Amuſement in Philoſo- 
hy, when I had the Honour of 
ving in the Family with You at 
$ Belvorr ; it has, at ſeveral Times, 
—— 1 11 been 
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Chancellor of the Dutchy of 
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5 'T]S Grace 18 entituled to up- 
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The Dedication. 


been talk' d over to Your Grace in 
Converſation, as Occaſions offer'd : 
It was ſome time ſince preſented 
to You in Manuſcript, and now, 
with {uch farther Additions and 
Alterations, as, upon a carefulRe- 
view, Ifound Reaſon to make, waits 
upon Your Grace from the Preſs. 

I am very far, my Lord, from. 
pretending herein to offer to Your 
Grace any Thing new, or extra- 
ordinary upon the Barometer ; 
Mr. Boyle, Dr. Halley, and other 
Philoſophers of Note, having, in 


a good Meaſure, anticipated what 


— 


can be ſaid upon it, and left little 
more to any ſubſequent Writers, 
than the Neceſſity of treading in 
their Steps, of building upon their 
Foundation, or perhaps, in ſome 
Inſtances, of giving ſome farther 
Light and Confirmation to thoſe 


Principles they have lay'd down 


for the Explanation of it. Agree- 
ably to which, what lies ſcatter'd 
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and diſpers'd in ſeveral Authors 
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The Dedication. 


and Volumes, what I had former- 
ly the Opportunity of Learning 
under Dr. Keil at Oxford ; what 
I have ſince, either ſeen, read, col- 
lected, or oblerv'd, of any Con- 
{equence, or Relation to the Sub- 
ject, is here work'd u together 
into one conſiſtent Scheme, and 
at one View ſubmitted to Vour 
Grace's Peruſal. 

T A E Pleaſure Your Grace takes 
in Speculations of this Kind, eſ- 
pecially in ſuch as are agreeable 
to Nature and Reaſon, is the beſt 
Apology I can make for the Free- 
dom of addreſſing theſe to You ; 
but the 'real Motive that induces 
me to it, is rather to do Juſtice to 
Your Grace, in what the World muſt 
allow tobe a very bright and diſtin- 
guiſhing Part of Vour Character. 

I T 1s recorded, by Plutarch, 
of the Elder Cato, that he was well 

advanc'd into Years, before he en- 
t'red upon the Study of the Greek 


Tongue; or as the Roman Hiſto- 


The Dedication. 


rian lays of him, Literarum Cu- 
Pidiſſimus, earum Studium Seni- 
or arripuit; tantum vero in eis 
progreſſum fecit, ut non facile 
reperire poſſis, neque de Gracis, 


neque de Italicis Rebus, quod ei 
ſuerit mcognitum. 
ANOTHER Inſtance of the 
like Nature is related of a famous 
Author of the laſt Century ; who 
(being often puzzled and perplex'd 
by the inquiſitive Temper of his 
Son, and aſham'd of not being 


able to give him a rational and ſa- 
tisfactory Anſwer) betook himſelf : 


to his Accidence at the Age of 44, 
and made ſo quick a Progreſs in 


his Studies, from ſo late a Begin- 


ing, that before he was 60 he had 


publiſh'd three or four Folios of 


Collections and Tranſlations out 


of the learned Languages. 
THESE, my Lord, and the 


like extraordinary Efforts of a ſu- - | 


perior Genius, are always ment1- 


on'd with Marks of Eſteem and 
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The Dedication. 


Approbation; and as they are al- 
ways previoully grounded upon 
good Sence, attended with great 
Difficulties, and require an un- 
5, weary'd Diligence and Conſtancy 
-2 in putting them in Execution; it 
muſt be, at the leaſt, equally lau- 
dable, and highly for Vour Grace's 
s Honour, to exert and diſtinguiſh 
o Vourſelf in the ſame uncommon 
1 © Purſuits of Learning. 
s IN Vour early Years, You had 
0 
f 


gone through the cuſtomary Forms 
bofa faſhionable Education, in ac- 
quiring a little Smattering of 
„ French and Latin, a general In- 
1 attention to Books, and Attach- 
ment to Sports: But this, my 
1 Lord, was a Scene of Life too 
F 


Mean and Ignoble for Your Grace's 
active Soul tobe confin'd in. Con- 
| Tcious of many heavy Hours hang- 
ing upou your Hands, You had 
- - } Recourſe to Muſick, and made the 
- 3 moſt ſuprizing Progreſs in it. Con- 
ſcious of the Want of a Fund of 
mn | 1 21101 LI 
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Learning, ſuitable to Your natural | 
Genius and Capacity, You engag'd 
in Reading the beſt French and 


Engliſh Authors: But even theſe, 
my Lord, not being fully ſatis- 
factory to Your impatient Thirſt 
of Knowledge, You deliberately 
form'd, and, without Heſitation, 
executed the noble Reſolution, not 
only of Acquiring a competent 
Skill in the Language, Style and 
Beauties of the Claſlicks, but even 
of going back to the Rudiments 
of Grammar, and of grounding 
the Courſe of Vour Studies upon 
a new and regular Foundation. 
AND thus, my Lord, the Op- 
portunity, unhappily loſt in the 
former Part of Your Life, You 
wilely retrieve in the Sequel of it; 
and what ſhou'd have been the Em- 
ployment of Your Youth (rather 
than be defective in any Part of 
polite-Literature) You have made 
it Your Choice to purſue in Your 
manly Years ; and that with ſo 
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_ The "Dedication. 
great Steadineſs and Application, 


as if You were daily accountable. 
for the Progreſs of Your Studies; 
or that the noble Di ſtinction of 
Birth, Honours and Fortune, 
You ſo liberally enjoy, cou'd not 
| ſit ealy upon You, without a Su- 


periority of Sence and Learning, 
an{werable to the Superiority of 
Your Station and Character. 

S © generous an Ambition, in 
an Age {o much addicted to Plea- 
ſure, of excelling in the Improve- 
ments of Reaſon ; is what the 
World, my Lord, defervedly ad- 
mires, applauds, and congratulates 


| You upon ; and what all true Lo- 


vers of Learning, muſt, with equal 
Zeal and Unanimity joyn, in wiſh- 
ing Your Grace the molt deſireable 
Health and Succels, in carrying on 
and accompliſhing ſo laudable an 
Undertaking, tho' Your Attention 
to it, will always give Your 
Friends great Pain and Anxiety, 
leaſt the Conſtitution of Your * 
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dy, like that of Your noble An- 


celtor, Edward Earl of Rutland, 
ſhou'd be too tender and delicate to 


ſupport the rapid Progreſs and Im- 
provement of Your Mind, 

As Your Grace is now, with ſo 
much Honour to Your Self, en- 
rolPd in the Number of the Lite- 
rati ; the Demands and Expectati- 
ons of the World, will, my Lord, 
in ſome Proportion, riſe upon You, 
and from a Man of Sence and 
Learning, regularly and naturally 
expect a diſtinguiſhing Regard to 
Perſons of the like Character: And 
that Your Grace will rather follow 
Your own noble and upright In- 
clinations in doing Juſtice to Mer- 
it, than be too ealyand compliant, 


in giving up Your Judgment and 


Patronage to the leſs cautious Re- 
commendations of others. 


I T was by ſuch a conſtant and 
laudable Partiality to Men of Mer- 


it, that Mecenas ſtands upon Re- 


cord in more bright and laſting 
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be Dedication. 

Characters, as a Patron of Learn- 
ing, than as a publick, or prime 
7 Miniſter of State. By the very 
ſame Methods of Favour and En- 
couragement, the renown'd Scipio, 
o and Cicero, in their Intervals of 


Retirement from publick Buſineſs, 
e- made each of them their Villa, or 
i- Country Seat, a Sort of Acadamy, 
d, or Society of Learned Men; with 
u, the great Roman Orator, or Stateſ- 


man (in a private, but undiſputed 
y Poſt of Honour) preſiding at the 
o Fead of them. | 
d Bx ſomething of the like Mea- 
vw {ares ſteadily purſu'd, Your Grace 
might alſo, by Degrees, tranſplant 
r- Mien of Vertue, Learning and Mer- 
t. it (Which it is always in the Power 
d of great Perſons, by ſuitable En- 
courxragement, to have at command) 
into the ſeveral Vacancies. as they 
d ſhall happen, under Your double 
- , Rightof Patronage ; to Your own 
- | laſting Honour, to the Service of 
g God and Religion, and to the = 
= ent 
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ſent and future Benefit of thoſe . | 


Multitudes of Souls, whom Pro- 
vidence has in ſome Meaſure . 

In-. 
ſtruction in the Ways of Life and 


under Your Care; and who 


Happineſs, depends ſo much upon 


the Choice Your Grace makes, in 
the Diſpolal of Your Preſentations. 

THAT Your Grace may thus 
ever employ the noble Privilege of 


being Great, in the more noble 


Power of doing Good; that Lou 


may live many Vears in a ſettled 


State of Health and Kit and 
e Pro- 


grow old with Pleaſure int 
greſſive Improvements of Learn- 
ing, Wiſdom, and Vertue ; is the 
general and unanimous good Wiſh, 


of all who Love and Honour Your ' 


Grace; but of no Man, with a 
more unfeigned Zeal, Reſpect, and 
Sincerity, than, My Lord, _ 

Your GRACE'S moſt Obedient, 


And moſt Devoted, 
Humble Servant, 


EDWARD SAU L. 
An 
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: OF THE 
B AROMETER⸗ 
; OR 


FE HE WeraTHER-GLASS be- 
ing of late grown into com- 
Gi 'T ih mon Uſe, and in moſt Houſes 
Memes of Figure and Diſt inction, 
hung up as a Philoſophical, 
7 2 or Ornamental Branch of 
Furniture; and ſupplying oſten Matter of 


bo 
— 


5 2 Diſcourſe upon the various and ſudden 
1 Changes of it: 12 not perhaps be 


n unac- 


(2) 
unacceptable tomany Perſons, who daily ſee 
the Effect, and are notrightly appriz'd of the 
Cauſe, to explain the Nature and Reaſon ofit. 

My Deſign therefore in theſe Papers, is 
not to write for the Entertainment of Phi- 
loſophers, or of thoſe Gentlemen, who by 
the Advantage of a learned Education, or 
of a Courſe of Experiments, have had bet- 
ter Opportunities of improving themſelves 
in Speculations of this Nature: But for 
the Satisfaction of many of my inquiſitive 
Countrymen ; who having given them- 
ſelves and their Parlors an Air of Philoſo- 
phy, by the Purchaſe of a Barometer, may 
be willing to know the Meaning of it, and 
deſirous of exerting now and then a ſupe- 
riority of Underſtanding, by talking clearly 
and intelligibly upon it. 

TH E Deſign and Uſe of this Inſtrument, 
is to ſhew the various Changes in the 
Weight or Preſſure of the Air, and thoſe 
of the Weather depending upon it. 

Tur Air, in former Ages, was generally 
held to be a Body ſpecifically Light, or by 
its own inherent Spring and Activity, riſing 
naturally, and mounting upwards: But 
the Philoſophers of the laſt Century, by va- 


rious Experiments have diſcover'd and de- 


monſtrared it in reality to be a heavy elaſtic | 
Fluid; heavy, becauſe its upper Parts preſs | 


upon the lower, and thoſe again upon others 


below them, with a progreſſive Weight, 


(3) 


down to the Surface of the Earth; and elaſtic, 
or ſpringy, becauſe the Particles of the Air, 
like Wool, are capable of Contraction and 
Dilatation ; capable of being compreſs'd 
within a narrower Compaſs by any in- 
cumbent Weight, and of reſtoring and ex- 
panding themſelves again, upon the 
Abatement, or Removal of it. 

An p as theſe two Properties, the Weight 
and Spring of the Air, have a mutual Con- 
nection and Dependance upon each other, 
and contribute jointly in producing the 
Effects obſervable in the Barometer; ſo to 


'- avoid the Confuſion of arguing from two 
different Principles, I ſhall conGder them 
both under one common View, in the ſequel 

of this Diſcourſe, and by the Preſſure of 


the Air, the Gravitation of the Atmoſphere, 


and other ſy nonimous Expreſſions, I wou'd 
be here underſtood to mean, not the Weight 
ol the Air diſtinct from the Spring of the 
Air; but the compound Effect (as they both 
+ AQ in Conjunction) reſulting from both, 


and as for the particular Effects of the 


Spring of the Air, ſo far as they are neceſ- 
* ſary, and bear a Relation to this Subject, 
they will be conſider'd and explain'd in their 
© proper Place, 


As the general Gravitation of the Air 


1 upon the Surface of the Earth, has been 
much the fame in all Ages of the World, 
and the Effects proceeding from it, conſtant 


B 2 5 and 


(4) 

and regular; it was ſcarce poſſible for any 
profeſs'd Obſervers of Nature to avoid tak- 
ing Notice of ſome of them, and according- 
ly, the Riſe and Support of Water within 
1 Bole of a Pump, the Aſcent and Run— 
ning of Liquor through a Syphon, the 
Suction and Detention of Water 1n a Spring, 
Sc. fell under the Obſervation of the Phi. 
loſophers of former Ages: But then to 
palliate their Ignorance of the true Cauſe, 
they falſly aſcrib'd theſe and the like Effects, 
to an Imaginary Fuga Vacui ; to a myſte- 
rious and unaccountable Dread in Nature 
of a Space void of all Matter, which it was 
taken for granted, wou'd be attended with 
ſuch deſtruQtive Conſequences, that Nature 
revers'd her ordinary Laws, and caus'd 
even heavy Bodies to mount upwards, to 
prevent or avoid it. 

Tu Is unphiloſophical Account was juſtly 
exploded by Galilæo, a celebrated Mathe- 
matician of Piſa in Italy, who advanc'd and 
maintain'd it, as an undeniable Truth in 
Philoſophy, as well as Mechanicks, that 
no heavy Body aſcended, without another 
Body equally heavy deſcending in counter- 
poiſe to it; and in the Conſequence of this, 
he was the very firſt that ſuſpected and 
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ſuggeſted this preter-natural Aſcent of 
Fluids (as it was then accounted) to have a 


regular natural Cauſe anſwerable to it, in 
the ſecret and inviſible preſſure of the Air. 
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Tr1s Hint of Galileo, was fartherpurſu'd 
and improv'd by the famous Torricellius, a 
Florentine; who, about the Year 1643, 
amongſt other Experiments for diſcoverin 
the Weight of the Air, form'd the fit 
rough Model of a Barometer, 1n a Pipe, or 
Tube, of 60, and afterwards of 40 Feet 
in Length; which being immerg'd and ſuſ- 
pended in a Veſſel of Water, and the Air 
extracted by a Sucker, the Water was al- 
ways obſerv'd to follow the Sucker, and to 
riſe and continue ſuſpended within the 
Tube, to the Height of 32, or 33 Feet, 
with ſome little Variation, but cou'd by no 
Art be drawn or kept up to the Height of 
38 or 40 Feet: Which plainly prov'd the 
Fuga Vacui not to be infinite, but to be 
limited within narrow Bounds, and thoſe 
prefix d by natural Cauſes, admitting of no 
Encreaſe, or Exceſs. 

Bu r this Inſtrument of Torricellius, being 
of an unmanageable Length and Size, and 
requiring the help of a Windmill Sail to 
invert the Tube; by comparing their ſpeci- 
fic Gravities, and filling a Tube of Glaſs 
with Quick Silver inſtead of Water (which 
ſome Authors ſay, was altogether Acciden- 
tal) he found the Effect equally, and ſur- 
prizingly to Anſwer; and by the Advantage 
of ſo heavy a Fluid, he reduc'd the Barome- 
ter in its Length, from 40 Feet, to 32 or 
33 Inches. This was the State in _ 
| orri- 


(6) 
Torricellius fram'd and left the Barometer 


(from him in the Writings of the modern 
Philoſophers uſually call'd the Torricellian 


Experiment) and which indeed, was only 


apply'd at the firſt to prove the general 
Gravitation of the Air, without drawing 
any other Philoſophical Concluſions from it. 

THe Honour of ſtill farther improving 
the Barometer, and of bringing it to a greater 
Degree of Exactneſs and Perfection, was 
reſerv'd for the noble and ſagacious Mr. 
Boyle ; who by frequent Obſervations and 
Experiments, was the firſt that convinc'd 
the World of the great inequality in the 
Gravitation of the Air at different Times 
and Places; and that contrary to the re- 
ceiv'd Opinion, the Preſſure of the Air was 
greateſt, when it was moſt clear and ſerene, 
and leaſt, when it was moſt charg'd with 
Clouds and Vapours ; becauſe in Hir Wea- 
ther, the Mercur) uſually roſe and kept 
up to the Height of 29 + or 30 Inches; but 
in changeable, rainy, or ſtormy Weather, 
uſually ſettled to 29, 28 + and even ſome- 
times below 28 Inches. 

AND from hence not only by obſerving a 
regular Correſpondence betwixt the Riſe 
and Fall of the Mercury, and the Changes 
of the Weather ; but by marking and ad- 
juſting the preciſe Limits to both, upon a 
graduated Plate of Braſs, on each fide of 
the Tube, he brought the Barometer into 
more 
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more general Uſe and Service; either as a 
certain Meaſure of the Weight of the Air, 
or as a variable Indication of the Changes 
of the Weather. 
1 How, and why it is ſo, will appear from 
the Conſtruction of the Weather-Glaſs, 
> which in the common Form, is made after 
the following Manner. a 
j TAXE a Glaſs Tube of about 35, or 36 
Inches long, and near half, or the third 
Part of an Inch in the Diameter; clos'd or 
hermetically ſeal'd at one End, and open ar 
the Other. Fill it up with Mercary, or 
Quick-Silver, well clear'd and purify'd; 
then, ſtopping the Orifice cloſe with your 
Finger, invert the Tube, and plunge it 
together with your Finger into a Baſon of | 
Quick-Silver, and when it is fix'd or ſuſpen- 
ded in a perpendicular Poſture, with the 
Orifice of the Tube below the Surface of 
the Mercury, at a little Diſtance from the 
Bottom of the Baſon, withdraw you Finger 
from the Orifice of the Tube. 
Ir is found by Experience, that only ſuch 
a Part of the Quick-Stlver within the Tube, 
will ſubſide and 100 rr Baſon, as 
exceeds the Weight a proportional 
Column of Arr, and that „ | 
: and far greater Part of the Quick-Silver wil 
continue ſupported within the Tube, exactly 
at ſuch an Height, as comes to an Equi. 
librium with it. 
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| From hence it follows, 1//, That by the 
ſubſiding of the Mercury from the Top of 
the Tube, the intermediate Space (being 
uſually about ſix or ſeven Inches) is left 
entirely void of Air, and this is abſolutely : 
neceſſary in a good Barometer, as well to 
give Liberty to the outward Air to exert | 


its Force, as to give room to the Riſe of 


the Mercury within the Tube, upon any 
Increaſe in. the Gravitation of the Air. 24, 
If there be any Bubble of Air confin'd 
within the Cylinder of Mercury, it will by 
a conſtant Endeavour to free it ſelf from 
Preſſure, after ſome little Time diſengage * 
it ſelf, and make its Way to the Top of 
the Tube; and there forging and ex, 
panding into a _ Compaſs, it will 


in ſome Meaſure defeat the Uſe and Exact- 


neſs of this Inſtrument ; upon which Ac- 
count the true Torricellian Tube, is not 
made entirely of a Cylinarical Form (as in 
the common Weather-Glaſs) but ſpreads out 
into a large Bolt Head, or ſpherical Cavity 
at the Top, ſo that if there be any Air re- 
maining in the Tube, it may have there 
ſufficient Room to expand it ſelf, without 
affecting or depreſſing the Mercury. 34, 
From hence alſo it farther appears, that the 
Mercary within the Tube is kept ſuſpended, 
by the Gravitation of the external Air upon 
the Surface of the ſtagnant Mercury in the 
Baſon. | | 
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To make this ſtill more evident, take a 
ſtrong Glaſs Cylindrical Tube, clogd at the 
upper End, with a Sucker well fitted to the 
inward Cavity, well moiſten'd, and preſs'd 
up to the very Top of it; immerge this 
with the Air within it, into a Veſſel of 
Water, and no Water can, or will riſe up 
in it, becauſe the Reſiſtance of the Air 
within the Tube, is equal to the Preſſure 
of the Air without ; then keeping the lower 
and open End {till under Water, draw back 
the Sucker by main Force, and the Mo- 
ment the Air and Sucker are extracted out 
of the Tube, the Water will immediately 
ruſh in, and ſhoot up with ſurprizing Force 
and Velocity to the Top of it. 

To Account for this, we muſt have re- 
courſe to a known Law in Hydroſtaticks, viz, 
That all Fluids, under a State of Compreſ- 
ſion, direct their Motion that Way, to- 
wards which there is the leaſt Reſiſtance. 
Now the Tube, by the Experiment above- 
mention'd, having no Air within, and the 
Air without, lying as a Weight incumbent 


upon the Surface of the Water, it is evident 


that the Preſſure of the outward Air, can 
only Act and exert it ſelf, by forcing the 
Water up the Tube, where there is no Re- 
ſiſtance, nothing to oppoſe its Paſſage. 
And this it will do, 'till either the Extremi- 
ty of the Tube ſtops its Aſcent, or *till 
the Weight of the . within the Tube, 

is 


( 10 ) 


is equal to the Preſſure of the Air with 
Out. 

Tux very ſame Effect is clearly ſhew'd, 
and undeniably prov'd, by placing the 
Tube of a Barometer, with its Ciſtern of 
Mercur), in the Air Pump; for ſo long as 
the Air within the Receiver continues in 
its natural State, the Mercury will keep up 
to the ſame Height ; but when the Pump 
is working, and the Air exhauſting, the 
Mercury will gradually ſubſide in the Tube, 
till it comes to near the ſame Level with 
that in the Baſon. Open the Communication 
with the- external Air, and let it by De- 


grees into the Receiver; and then the 


Mercury will gradually riſe up again in the 
Tube, and recover its former Height. And 
thus, as often as you repeat the Experi- 
ment, the Mercury will alternately fall, or 
riſe in Proportion as the Preſſure of the 
Air is diminiſh'd by Pumping it out, or 
renew'd by the Re- admiſſion of it. 

To this I ſhall only add a more eaſy and 
obvious Experiment, viz. that of pouring 
Water upon the Mercury in the Ciſtern, 
rais'd for this Purpoſe to the Height of 
two or three Inches; for as the Water is 
heavier than the Air, it will to a greater 
Degree increaſe the Preſſure upon the ſtag- 
nant Mercur, and in the Conſequence of 
it, raiſe that in the Tube proportionably 
higher, Draw oft the Water by a 7 5 

and, 
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and, in Proportion as the Weight decreaſes 
by the Air ſucceeding in its Place, the 
Quick-Silver in the Tube will gradually 
deſcend, and ſettle as before, to its lower 
Station. 

From theſe Experiments, and the Con- 
cluſions grounded upon them, it is to De- 
monſtration evident, that the general and 
perpendicular Preſſure of the incumbent 
Air, or Atmoſphere, upon the Surface of the 
Earth, is the Force that raiſes up the Mer- 
cary in the empty Tube; that the very ſame 

reſſure of the Air, is the Counterpoiſe 
that ſupports the Mercury at its proper 
Height ; and that they are only the various 
Changes in the Gravitation of the Air, that 
produce the correſpondent Changes 1n the 
Riſe and Fall of the Mercury. | 

Fx O hence alſo it appears, that the little 
Vacuity in the upper Part of the Tube, 1s 
in reality the main Spring and Engine that 
keeps the Barometer in play ; that directs 
and determines the general Preſſure of the 
Air, to its particular Uſe and Service ; and 
even confines it to diſcover the daily Chan- 
ges it undergoes in its own Gravity, by 
bringing it there to the Teſt, and weighing 
in a Philoſophical Ballance, a Column ot 
Air, againſt a Cylinder of Quick-Silver, 

Fox if you break the Tube, and deſtroy 
the Vacuum in the upper Extremity, by 


letting in the outward Air, you deſtroy the 
C 2 Ballance 


* 
* — > — — — — 
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Ballance that keeps the Mercary ſuſpended ; 
which will immediately fall down into the 
Ciſtern, and the Effect we are here ac- 
counting for, entirely ceaſe. 

So ridiculous and groundleſs is the Dread 
of a Vacuum in Nature, and ſo Uſeful when 
rightly apply'd (in Pumps, in Fire and 
Water Engines, Cc.) in doing the Drudg- 
ery, and contributing to the Eaſe and Be- 
nefit, the Relief and Entertainment of 
Mankind. 

By the Premiſes it is abundantly prov'd, 
that in a common Weather-Glafs, the Mer- 
cury within the Tube, Gravitates as much 
upon that Part of the ſtagnant Dercury, 
lying directly under it, as the Air does upon 
the reſt of the Surface of the Mercary in 
the Baſon ; and conſequently, that a Co- 
lumn of Air, reaching to the Top of the 
Atmoſphere, is of the ſame Weight with a 
Column of Mercury of the ſame Baſe and 
Height with the Mercur) in the Tube, 5. e. 
in other Words, 29 or 3o Inches of Quick- 
Silver, is equivalent in Weight to a pro- 
portional Column of Air, riſing and reach- 
ing above 5 Miles in Height. For ſo High, 
at the leaſt, muſt we extend the Atmoſphere ; 
or that mix'd Fluid, conſiſting of Air, Clouds 
and Vapours, that ſurrounds the Earth, and 
Gravitates upon it, as will appear by the 
following Calculations, 


FOR 
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Fox as the comparative Gravity of 
Quick-Silver to Water is as 14, to 1, and 
the comparative Gravity of Water to Air, 
as ſtated by Dr. Halley, is as 840, to 1, 
conſequently by theſe Proportions one Inch 


of a Cylinder of Quick-Silver, is equivolent 
in Weight to 14 Inches of an equal Cylin- 
der of Water; and to 11760 Inches, or 980 


Feet of an equal Cylinder of Air; and from 
hence it follows, that a Column of Quick- 
Silver of 3o Inches (being the uſual Height 
to which the Mercury in the Barometer is 
obſerv'd to riſe in fair Weather) is equal in 


Weight to a Column of Air of the ſame 

Baſc, and 29400 Feet high ; which is ſome- 

thing more chan five Miles and an Half. 
BrsS1vEs this, there is another Way 


equally eaſy and entertaining of computing 


the Height of the Armoſphere; and that is 
by taking the perpendicular Height of any 
very high Mountain, and at the ſame Time 
nicely remarking the difterent Elevation, or 


: Depreſſion of the Barometer on the Ridge, 


and at the Foot of it; for then, as the 
Difference in the Height of the Mercury 
above and below, is to the whole Height 


ol the Mercury at the Foot of the Mountain, 
ſo will be the Height of the Mountain, to 
the Height of the Armoſphere. For Inſtance; 


LET us ſuppoſe the Barometer to ſtand 


l at 3o Inches in the Valley, and to fink 


down to 27 on the Ridge, or Top of the 


JUL. 
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Mountain, and the perpendicular Height 


of the Mountain it ſelf to be 1000 Yards, |: 
then it will follow, that as 3 to 27 the 
Height of the Mercury, fo 1000 Yards, the 
Height of the Mountain, to ooo Yards the 
Height of the Atmoſphere, which is much 
the ſame with the other Computation, 
being about five Miles and five Eights in 


Height. 


How little the Proportion here allotted, * 
of 1000 Yards to 3 Inches Fall in the Mzr- 7 
cary, varies from the Truth, appears from 
hence that Mr. Caſſwell (a noted Mathema- 


tician of Oxford) meaſur'd Snowdon Hill in 


 North-Wales (reputed the higheſt Mountain 
in Brittain) and found it to be 1240 Yards * 
high; and the celebrated Dr. Halley after- 
wards, by ſeveral exact Tryals, at the Foot 
and Top of the Mountain, found the Mer- 
cary to deſcend three Inches and eight 


Tenths of an Inch. Vide Harris's Lexicon. 


Barometer. Derham's Aſtrothzology, page 114, 1 


and 115. 


FxoM whence it follows, that the Fall 


of the Mercury one tenth Part of an Inch, 
is very near equivolent to 32 Yards and 


two Feet; the Fall of the Mercury one Inch, 
is equivolent to 326 Yards two Feet, and 
the Fall of the Mercury three Inches, is 


equivolent to 980 Yards, 


T xx Es E Computations, it muſt be own'd, | P 
are not entirely exact and acurate, nor indeed 
7 capa- 


E 


+ 4} capable of being made ſo, becauſe the Armoſ- 
7 phere is not in all Places of equal Height, 
'& or of equal Weight and Denſity : But till 
\c they are ſufficient to juſtify the Conjectures 
e of Philoſophers in extending the Height, 
hand Gravitation of the Atmoſphere, to the 
1, | Diſtance of five or ſix Miles, tho others 
10 upon Account of the Air growing lighter 

in Proportion, as it riſes higher, carry it 
d. much farther. 

' * AND as the Atmoſphere, or Body of Air 
m © ſurrounding the Globe is unequal in its 
a. | Height and Denſity, it mult be conſequent- 
in ly unequal in its Preſſure, ſometimes lying 
in with a greater Weight upon the Surface of 
ds the Earth, than at others, when the Air is 
light, or the Atmoſphere low (as on the 
2 Top of an high Hill, where the Cylin- 


oy ders of the incumbent Air are propor- 
he © tionably ſhortened) the Counterpoiſe 
',, that ſupports the Mercur) in the Tube be- 
4 ing diminiſh'd in its Weight, the Mercury 

muſt conſequently fall; but if the Armoſ- 
all Phere be deep, or the Air grows heavier, 
ch, and preſſes with a greater Weight upon the 


Surface of the ſtagnant Mercury, the Mercury 
ch. Within the Tube muſt conſequently riſe 
ad higher, that it may be equal in Weight to 
is the Column of Air preſſing upon it, or to 
} the preſent Weight of the Atmoſphere. 


pd. From hence it follows, that the Mercu- 
-cd 277 riſing and falling (as it regularly does) 


pi, _ 
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according to the different Changes in the 
Air, may be fitly us'd and apply'd, as a 
proper Meaſure and Indication of the Gra- 
vity of it, and upon this very Account, it 
receives the Name of a Barometer, becauſe * 


it Meaſures and Marks out to us, the 


different Degrees of its Gravitation; ſome- 


times the Mercur) may be obſerv'd to riſe | 


to the Height of 3o 5 Inches, ſometimes it 


ſtands at 29, or 28, and at other Times 


ſinks even ſo low as 27 Inches, but ſeldom ' 


under; and as this Difference is produc'd 


by the Preſſure of the Air, it is certain the 


Air it ſelf, muſt be ſome Way or other 


liable to a proportional Change in its Gra- 


vitation. 


Fox as Gravity is inſeparable from 


Matter, and is always proportionable to 
the Quantity of Matter that weighs; it is 
impoſſible that the Air ſhou'd change its 
Gravity, without changing in like manner 
its Quantity of Matter; and upon this Ac- 
count, ſome have (without due Conſidera- 
tion) imagin'd, that this Difference of the 
Air's Gravity proceeded from its being more 
or leſs charg'd with Vapours: If this were 
the Cauſe of it, there muſt be as much 
Vapour in the Air at a Time, as is equal 
to the Weight of three Inches of Mercur), 
for ſo much do we commonly find the 
Mercury to riſe and fall. Now Mercury, as 


we have before obſerv'd, being 14 Times 
heavier 
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heavier than Water : There muſt be con- 
ſequently in the Air at once, as many Va- 
pours as will equal in Weight a Column 
of Water 42 Inches in Height, and whoſe 
Baſe is equal to the Surface of the Earth; 
which 1s not only incredible, but found in 
Fact to be more than falls in Rain in a 
whole Year, | 

Fo R at Paris and Liſe (where the Mer- 
cury varies, as with us, near three Inches) 
the Quantity of Rain falling in one Year, 
by a Medium of fix Years, amounts to no 
more than 21 Inches in Height. At Zygrich 
in Switzerland to 32 Inches. By the ac- 
curate Obſervations of Mr. Derham at Up- 
minſter in Eſſex to 19 1. By the Tables of 
Rain kept by Mr. Townley of Lancaſbire, 
it is ſtated by a Medium of 15 Years, at 
41 Inches. But as theſe two Engliſb Ac- 
counts, ſeem each of them to border upon 
oppolite Extremes, the mean Proportion 
of Rain falling one Year with another, and 
taking one Part of England with another, 
may be fairly eſtimated at the perpendicu- 
lar Height of 30 Inches. 5 

THE Reaſon then, why the Air is 
heavier at one Time than another, cannot 
be from the Quantity of Vapours floating 
in it ; but ſeems rather to ariſe from there 
being more Air on that Part of the Earth's 
Surface, where ſuch Preſſure is encreas'd. 
D And 
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And this ſeems chiefly to proceed from the 
Winds. For Example. 

Ir the Wind, which is nothing but a 
Stream of Air, ſnou'd blow upon any Place; 
and the Air, thus ſet in Motion, ſhou'd be 
check d in its Progreſs, or reflected upwards, 
by the Oppoſition of Mountains and Hills; 
or if two contrary Winds ſhou'd, at the 
ſame Time, blow towards the ſame Place, 
the Air will be, as it were, pil'd and heap'd 
up for ſome Diſtance on each Side, by their 


Meeting and Oppoſition ; and conſequently | 
there being in both theſe Caſes, more Air, 


its Gravity will be encreas'd, 


Bur if the Wind blows with any De- 


gree of Strength, or Steadineſs, over a plain 
Country, the Air, which before reſted upon 
it, will be ſwept along with it ; or if two 
contrary Winds ſhou'd at the ſame Time 
blow from off the ſame Continent, the Air 
impendent over it, will be thereby greatly 
thin'd and attenuated ; nor can the Spring 


of the Air bring in Supplies faſt enough to 


anſwer ſuch a double Evacuation. So that 
in each of theſe Caſes, the Air, growing 
leſs in Quantity, will be conſequently 
lighter : As, at the ſame Time, the great 
Force and Swiſtneſs of its horizontal Mo- 
tion, will, it is reaſonable to imagine, inter- 
cept and abate ſome Part of its perpendi- 
cular Preſſure. 
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Tus alſo, as the Air is condenſable 
by Cold, when the Wind blows from the 
Eaſfterly, or North-Eafterly Points, it will of 
courſe bring from thoſe frozen Climates, a 
great Quantity of their heavy and con- 
dens'd Air along with it: As on the other 
Side, the Air being dilatable by Heat, when 
the Wind blows from the Southerly Quar- 
ters, it will, in like Manner, drive a Stream 
of warm and rarify'd Air through the At- 
moſphere; and, by this Means, the Quantity 
of Air, being encreas'd in the one Caſe, 
and diminiſh'd in the other, the Atmoſphere 
lying within the Courſe of theſe warm, or 
cold Winds, will be conſequently lighter, 
or heavier. And as beſides theſe ordinary 
Streams of Air, there are other irregular 
Blaſts of Wind, that do not move horizon- 
tally, but in oblique, or ſpiral Directions, 
ſometimes riſing upwards, or inclining 
downwards: So to theſe we may probably 
aſcribe, ſome of thoſe ſudden and extraor- 


dinary Variations in the Weight of the 


Air, which are not ſo eaſily accountable for 


in a more common and natural Way. 


IN theſe therefore, as well as in other 
Inſtances, the Winds ſeem to be the chief 
Agents in varying the Quantity and Tem- 


per of the Air, and cauſing ſo great a 


Difference in its Gravitation. 
WHEN the Air is heavy, the Vapours 


riſe with the greater Eaſe and Freedom, 


and 
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and continue ſupported in larger Quan- 
tities at a greater Height from the Surface 
of the Earth. And this Exhalation of Va- 
pours, proceeds, partly from a ſubterraneous 


Heat (ſtreaming out from the Center, or | 


Bowels of the Earth; and in its Paſſage 
through the Waters, raiſing ſometimes a 
ſenſible Reek, or Steam, like that of warm 
Water over a Fire, and carrying it up into 
the Air along with it) but chiefly, from the 
Rays of the Sun; which, falling obliquely 
upon the Surface of the Water, and being 
many of them reflected back, with Mi- 
nute aqueous Particles adhering to them, 


or thin watry Caſes ſurrounding them, are, 


by that Means, ſuppos'd to raiſe copious and 
continual Exhalations from it. 

THESE Vapours being rarify'd to a 
great Degree, and (as Dr. Halley and Mr. 
Derham imagine) form'd into real, but im- 


perceptible Bubbles by the Heat, and aQu-- 


ated by the Rays of the Sun, grow ſpecifi- 
cally lighter than the Air, and conſequently 
muſt riſe *till they come to an Air of the 
ſame ſpecific Gravity with themſelves, 
where they will reſt. | 

As in a Glaſs Veſſel, filld with three 
different Liquors, and each of them of 
different ſpecific Gravities ; (ſuppoſe ſalt 
Water at the Bottom, Wine in the Middle, 
and Oyl at the Top) the Conſequence will 


be, that the very ſame Cube of Oak-Wood, f 


that 


” 


RH AG LOWIC 


* n „ 0 i Y 2 — N 
. *. % [ . . [ \. 
r _—— Rf 
0 92 AM £5 4 8 N : . l 
A — 8. e 4 
” 4 * 1 0 


677 rr 


4 
ö 


Lat). 


¶ that riſes up through the Water, and ſwims 
in the Wine, will yet ſink down through 
the Oyl : The middle Liquor being there- 
fore of the ſame ſpecific Gravity with the 
Wood, there it will reſt. To carry on the 

Parallel till farther, let us ſuppoſe it poſſi- 
ble, by ſome chymical Infuſion, to make a 
common Mixture of theſe three different 
2 Liquors, either of equal Weight and Den- 
2 ſity with the Water, or of equal Levity 
with the Oyl: Then it is evident, that the 
Cube of Wood will, in the former Caſe, 
- > riſeand float at the Top; and in the latter 
„ _ Caſe, fink down to the very Bottom. 

; AND thus, in Proportion to the Weight 
of the Air, and the Denſity, or Rarefaction 
of the Vapours themſelves, they will either 
float near the Surface of the Earth, under 
the Appearance of Miſts, or Fogs; or elſe 
mounting up out of Sight, they will range 
-. > themſelves in higher or lower Regions of | 
- the Atmoſphere, ſuitably to their ſpecific 
7 1 Gravity, where they will reſt. And if at 
e any Time, during their Suſpenſion, the 
„ State of the Atmoſphere varies by any ſudden 

_- Attenuation, or Compreſſion, in the Regions 
e above, the Situation of the Vapours will, in 
f _ like Manner, change with it, either by a 
t farther Aſcent upwards, or Depreſſion 
» downwards, according as the Weight of 

the Atmoſphere is encreas'd, or dimini{h'd. 


IT 
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Ir is only a vaſt Collection of theſe 
Steams, Miſts and Vapours, thus rais'd 
from the Surface of the Earth and Sea, thus 
carried up and ſupported at different 
Heights, thus floating in ſeemingly large 
compacted Bodies, and thoſe confuſedly 
driven together and accumulated by the 
Winds, that Form the Clouds ; which are, 
in reality, no other than exalted Miſts, or 
Magazines of Vapours, rang'd above, in 
higher or lower horizontal Planes, in Pro- 


portion to the comparative Denſity, or Ra- 


refaction of the Vapours themſelves, with 


that of the Atmoſphere, or Medium, where- 
in they are buoy'd up. (And in this Sence, | 


we may clearly underſtand, and rationally 


Account for the Ballancings of the Clouds; 
an Expreſſion frequently admir'd in the | 


Book of Job (37. 16.) as being ſtrictly true; 


in a Philoſophical, Noble and Elegant in a | 


Poetical Sence, and very juſt and natural in 


both. 
THrarT the Clouds and Miſts are much 


alike, and differ chiefly in their Diſtance, * 
Situation, and Appearance, is ſometimes | 
evident to Sight, auſe the very ſame | 


Body of Vapours floating near the Earth as 
a Miſt, when they are rais'd higher, or 
driven farther off by the Wind, or Sun, 
change their Appearance into that of 
Clouds, which they fo nearly reſemble, as 
not to be with any certainty an 

| rom 
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from them. And for a farther Proof of this, 
54 Varenias (Geog. Gen. pag, 66.) ſpeaking of the 
| Mountains of America, relates, that Multa Pe- 
ruvianorum Montium Faſtigia perpetuis teguntur 
Nivibus tam Æſtate, quam Hyeme; multa Nu- 
1 bibus involvuntur; quedam ultra mediam Acris 
Regionem elevantur. And afterwards of the 
Pike of Teneriff, pag. 69. Vertex illias ſupra 
Nubes attolli videtur manifeſte ; cum he medium 
Montem cingant ; wertex extare ſupra has 
nebulas conſpiciatur. i. e. As Clouds are com- 
monly obſerv*d to adhere to the Sides, and 
to hang round the middle Parts of the Pike 
ol Texeriff,,and other exceeding high Moun- 
© 3 tains: So ſome curious Perſons and Tra- 
vellers (who haye happen'd to climb theſe 
Mountains when they appear'd thus begirt 
with Clouds) have, for ſome Time, in their 
7 Aſcent upwards, found themſelves involy'd 
nin thick and heavy, in damp and drizzling 
Miſts; which, to themſelves afterwards 
from above, and to the Spectators from be- 
low, have ſtill retain'd the Appearance of 

Clouds. 
Ov r of theſe Magazines and Collections 
of Vapours, thus floating and ſupported 
in the Air (according to the different Chan- 
ges they undergo Rom the Seaſon of the 
Year, the Temper of the Winds, and the 
Warmth, or Coldneſs, of the ſuperior Re- 
gions) the ſeveral Kinds of aqueous Me- 
teors are form'd and ſupply'd, which m— 
0 


Ow. 


e SS © 


1 


— - 


624) | 
ſo many different Appearances, fall back 
upon the Surface of the Earth, as that ex- 
cellent Author, Mr. Derham ( Phy. Theol. 
pag. 20. £9c.) in a Manner very rational, 
deduces and explains. 

SUCH Vapours as are rais'd by the de- 
clining Sun, or hang near the Surface of 
the Earth, being condens'd by the Coldneſs 
of the Nights, in the Summer fall back in 
Dews, and in the Winter in hoary Froſts. 
In what we call a black Froſt, either the 
Riſe. of the Vapours is quite intercepted ; 
or rather they are rais'd too high to be 
reach'd and precipitated by the Cold below. 
When the Vapours approaching nearer to 
each other, are frozen in the Clouds, and 
broken by the Reſiſtance and Fluctuations of 
the Air, or the cold Winds paſſing through 
them, they then fall down 1a Flakes of 
Snow. Whea the V apours are beginning to 
run into ſmall Drops, and are precipitated 
by the Cold above, before they are com- 
pleatly form'd, they then fall down in 
mizzling Rains ; or, if frozen, in Sleet. And 
as the ordinary Drops of Rain, freezing in | 
their deſcent, form Hail; ſo whenever they 
happen afterwards in their farther Deſcent 
downwards, to paſs through a Cloud of 
Snow, they encreaſe in Bulk, and gather- 
ing, in a literal Sence, as a Snow Ball, form 
thoſe larger Hail-Stones (of fix, or more 
Inches in Circumference) of which 2 
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1 often read, and ſometimes with ſurprize 
- admire and obſerve, F 
. So long as the Air continues heavy (be- 


ing, as we above obſerv'd, either condens'd, 
or accumulated in Quantity) the Vapours 


>. will be ſuſtain'd, and the Weather hold 
f fair; but if the Air by any Rarefact ion, or 
8 Diminution of its Quantity turns lighter, 
n the Vapours, which were before in Æqui- 
I librio with it, will preponderate ; and be- 


ing heavier than the Air, in which the 
floated, will conſequently deſcend. In their 
deſcent, as they approach nearer to each 
other, and are continually check'd by the 
Reſiſtance of the Air, they muſt be con- 
dens'd ;.and this Condenfation of the fall- 
ing Vapours will gradually encreaſe, till 
they are compreſs'd and collected into ſmall 
Particles, or Globuli of Water; and theſe 
again, incorporating with others in their 
farther Deſcent, they are at laſt form'd into 
bigger Drops, and fall down in Showers 
of Rain; and theſe Showers will be more 
or leſs violent, and the Drops larger or 
ſmaller, in Proportion to the Quantity of 
the falling Vapours, and the Height from 
whence they deſcend. 
FROM theſe Premiſes it clearly follows, 
that when the Quick-Silver in the Tube, 
riſes and continues high (being ſupported 
by the extraordinary Weight of the Air) 


then the Vapours will be ſupported too, and 
| 3 the 
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the Weather continue fair: But when (by 
any great Diminution of the Weight of the 
Air) the Mercury ſubſides and keeps low; 


then the Vapours, not being ſupportable, 
will deſcend with it, and the Weather be 


rainy, and the Rain more or leſs in Pro- 
portion to the Depreſſion of the Mercury. 


AND as theſe Effects uſually follow, and, 
for the moſt Part, regularly correſpond with 
the Cauſes here aſſign d: So it 15 upon theſe 
Principles that the common Weather-Glaſſes 
are made ; and upon theſe only, that they 
are capable of being rightly underſtood and 
explain'd. 

From hence alſo (eſpecially from what 
has been ſaid above upon the Air and 
Winds) may be drawn feveral other Ob- 
ſervations and Concluſions relating to the 
ſame Subject, and giving ſome farther Light 
tO it. 

1. As the Winds encreaſe the Quantity 
and Weight of the Air, and by that Means 
ſupport the Vapours ; ſo are they ſome- 
times the immediate Occaſion of their fall- 
ing: For when, for Inſtance, the Winds 
blow from oppoſite Quarters, the Miſts and 
Vapours floating in the different Streams of 
Air, muſt be forcibly driven againſt each 
other, and confuſedly mix'd and blended 
together : And as they were before ſepa- 
rately A:quipondarant to the Air, and for 
that Reaſon floated in it; fo after ſuch Con- 
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fluence and Conjunction, they will doubly 
exceed the Weight of the Air, and force 
their Deſcent through it. And this is uſually 
the Cauſe, both of the largeſt Drops, and 
of the greateſt and moſt plentiful Rains, 
as we (fall have Occaſion more fully to 
deſcribe in another Place. But when either 


of theſe oppoſite Winds riſes and prevails, 


and turns the whole Stream of Clouds and 
Vapouts only one Way, it ſoon clears the 
Hemiſphere, and reſtores better Weather. 
From. hence alſo we may farther obſerve, 
That the particular Effect the Winds have 
upon the Changes of the Weather, depend, 
in a great Meaſure, upon the preſent State 
and Quality of the Atmoſphere; for when 
that is moiſt and damp, or charg'd with 
Clouds and Vapours, the Change of the 
Wind into an oppoſite Quarter ſoon pro- 
duces Rain: But when the Atmoſphere is 


clear and free from Vapours, it adds to the 


Weight and Quantity of the Air; and, by 
that Means, continues and prolongs fair 
Weather. 

2. To ſuch an Accumulation of Air, as 
we have above-mention'd, may very proba- 
bly be aſcrib'd the conſtant and ſettled Dry- 
neſs of the Coaſts of Pera and Chili; where 
from 3 to 30 Degrees South, and for 12 or 
13 Degrees to the Weſt, according to Dam» 
pier, and other Travellers, it never Rains. 


To Account for this, 1 7 obſervable, that 


a conſtant Eaſt Wind blows round the Globe 


(28) 


for ſeveral Degrees on each fide of the 
Mquator ; that the Andes in Peru and Chili 
(being a Ridge of the higheſt Mountains 
in the World, and running from North to 
South) lie directly croſs to the general Cur- 
rent of the Air; and thereby, either break, 
or intercept the Clouds and Vapours on the 
Eaſtern {ide of the Mountains; or elſe raiſe 
and accumulate the Air on the Weſter ſide, 
to ſuch an Height and Quantity, as to ſup- 
port the Vapours floating 1n it to the Dill. 


ance of 250 or 300 Leagues from the Shore; 


where the general Eaſt Wind [ſinking again 
to the Level of the Sea) brings, as in other 
Places, Vapours, Clouds, and Rain along 
with it. Dampier, Vol. 2. W. 78,79. 


3. THz Coaſts of Guinea, are, by the 


ſame Author, (page 80, reckon'd amon 

the wetteſt Places in the World, becauſe 
lying near the ÆAguator, they are exceeding 
hot and ſultry ; and the Soil (being as Tra- 
vellers farther obſerve, a looſe and deep 
Sand) imbibes and retains the Heat of the 


Sun to ſuch a Degree, as to rarify and at- 


tenuate the lower * — of the Atmoſphere; 
and by ſuch Rarefaction, as well drawin 

in the Winds upon the Coaſts (Dampier, 
W. 14, 15, 16,) as precipitating the Clouds 
and Vapours; which the Air, weak'ned 
by exceſſive Heat, has not either Weight, 
or Denſity ſufficient to ſupport, 
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4. To ſuch an extraordinary Thinneſs, 
or Attenuation of the Air, may be attribu- 
ted, what we ſometimes with Surprize ob- 
ſerve ; viz. the ſudden Overcaſting of the 
Sky, when in a calm ſultry Morning, with- 
out any viſible Clouds ariſing from below 
the Horizon, a clear Hemiſphere (by the 
Deſcent of the Vapours into the lower Re- 
gions of the Air) unexpectedly becomes 
hazy, thick and cloudy, and even fometimes 
miſty and rainy. 

5. I T was an Obſervation made many 
Years ago by the Accurate Dr. Halley, that 
the Weather-Glaſs, in a moderate Eafteyly 
Wind uſually riſes higheſt. The Truth of 
which, to a careful Obſerver, ſeldom fails of 
being fully confirm'd by yearly Experience. 
For to go back no farther than the Year 1728, 
in the Latitude of Grantham, a ſettled Eaſfter- 
I; Wind, blowing exceedingly Sharp and 
Cold for ſeveral Days, in the Conſequence 
of it, ſo far condenc'd the Air, as to raiſe the 
Mercury, Feb. 24 and 25, within a Trifle 
of 30 Inches. In this Inſtance, the Sky 
was perfectly ſerene, the Sun ſhin'd very 
bright, and the Froſt held very ſharp and 
ſevere. | 

On January 11, 1729, The Reverend 
and Learned Dr. Stukely being with me, we 
meaſur'd the Height of the Mercury, and 
found it ſtanding again at 30 Inches (above 
which in this Latitude and Situation, it is 


very 
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ory rarely obſerv'd to riſe) but in this latter 
Caſe, the Weather was milder, and the At- 
moſphere in all Parts equally thick and hazy ; 
the Wind having been for ſome Time before 
in the Weſt, then ſetting: in for four or five 
Days full Eaſt; and afterwards, jult at the 
Time of making the Obſervation, 2 ver 

ſudden Turn, reverting back into t Web. 
From which alternate Change, and quick 
Succeſſion of the Winds, it 1s very certain, 
that they muſt both of them, for ſome Time, 
and at no great Diſtance, continue blowing 
in direct Oppoſition to each other; and, by 


that Means, accumulated the Air impendent 
over us, to a Degree anſwerable to ſuch an 


extraordinary Elevation of the Mercury. 

IN each of theſe Inſtances the Weather 
was ſettled; and continued Fair, Dry, or 
Froſty, for about Ten Days before and after 
the Time of Obſervation. To which we 
may farther add, that as the Weſterly Wind 
is moſt frequent and common, and blows 
by Intervals, for more than half the Year 
with us; it is ſeldom that an Eaſt Wind can 
continue fora Week together, without meet- 
ing with a ſuperior Oppoſition from that 
Quarter ; and thereby, for ſome Time at 
leaſt, encreaſing the Quantity and Weight of 
the Air, and raiſing the Mercury in the Con- 
ſequence of it. 

6. As in a moderate Eaſt, or Northerly 
Wind, for the Reaſons above given, the 

Weight 
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Weight of the Air is encreasd: So in a very 
ſtrong Wind, be the Quarter what it will, 
(eſpecially if it be Southerly, or Weſterly,) the 
Horizontal Flux and Velocity of the Air, 
takes off Part of its iy naviera Preſſure. 
This is evident in Fact, from the Mercury ſub- 
ſiding always, and keeping low in tem- 
peſtuous Weather. And was even viſible 
to the Eye in the great Storm 1703. Durin 
the Height of which, the Mercun was obſerv 
to ſhake anſwerably to the Concuſſions of 
the Air, in a ſenſible Tremor and Vibration: 
Sometimes 8 yielding and ſinking 
under the Violence of an approaching Blaſt ; 
and immediately after, riſing again, upon 
the Relaxation of it. 

7. I x Hurricanes andother violent Storms, 
beſides the Horizontal Blaſt, there are often 
ſpiral Eddies and Circumvolutions of the 
Air working upwards; and even ſome- 
times raiſing and carrying Bodies of Weight 
and Subſtance aloft with them. From 
whence it is obvious to infer, that the Preſ- 
ſure of the Air, muſt of Confequence be 
the leaſt downwards; when by ſuch a con- 
trary Impulſe, it is revers'd and forc'd up- 
wards : And, in this Cafe, the Quickſilver, 
having no ſteady Counterpoife, will be more 
unſettled, and ſink lower than in any other, 
as in the Storm, 1703, above-mention'd. 
Which is the only Inſtance, or Account, I 
have met with of the Mercary falling below 
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27+ Inches. Tho' in ſome of thoſe unac- 
countable Eddies, that rebound back from 
the Earth, and ſeem (pro tempore) to ſuſpend 
the Preſſure of the Air, by exerting their. 
Force contrary to it ; it is very poſſible that 
the Vibration, or Subſiding of the Mercury, 
may be {till lower. 

8. FR 0M hence alſo we may farther 
obſerve, that ſuch an extraordinary Depreſſi- 
on of the Mercury, laſts no longer than the 
Violence of the Storm that Cauſes it. For 
as ſoon as that of November, 1703, was over, 
the Mercury roſe again very faſt; being, 
within leſs than Twelve Hours, near change- 
able, from whence it began falling the 
Day before. And this the learned Dr. Halley, 
in a like Caſe, with good Reaſon aſcribes, 
partly to the general Recoll of the Air, after 
the protruſive Force of the Wind was ſpent ; 
and partly to the quick and ſudden Acceſſi- 
on of new Air, to ſupply the great Evacua- 
tion made by the Storm. For whenever any 
Part of the Atmoſphere is thus attenuated 
beyond its mean Denſity, the neighbour- 
ing Regions of the Air, being more com, 
preſs'd, will, by a progreſſive Expanſion, con- 
tinue pouring in from all Quarters *till the 
Equilibrium be reſtor'd: And in the Conſe- 
quence of this, will raiſe the Mercary to 
much the ſame Height it was before, and 
in leſs Time than wherein it was falling. 
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9. IN miſty, or foggy Weather, (if it be 
of any Continuance) the Glaſs is common- 
ly obſerv'd to ſtand very high; becauſe the 
the Air is uſually then perfectly ſtill and 
calm, and preſſes with its full perpendicular 
Weight upon the ſtagnant Mercur), without 
any Interruption, or Abatement. 

Tu E learned Dr. Wallis is of Opinion, 
that the Miſts and Vapours hanging thus in 
the Air, add to, and encreaſe its Preſſure: 
Which, no doubt, is true in general; becauſe 
the collective Body of the Air and Vapours 
taken together, mult be of greater Weight 


than the Air alone. 


A D,. upon this Account, not only in 
miſty, but in dark, ſettled, calm Weather, 
(when the Vapours are raiſed and ſupported 


at a very great Height; and fo equally and 


copiouſly diſperſed, that the Sky appears 
uniformly thick and hazy in all Quarters ; 
without the the leaſt Gleam of Sunſhine 
breaking through, or any Cloud. diſt inctly 
form'd in any Part of the Hemiſphere:) In 
ſuch a denſe State of the Armoſphere, the 
Weight of it is greatly encreas'd ; and the 
Height of the Mercary raiſed by it, is uſually 
near 30 Inches. ti "64-8 
Bu T as ſoon as this State of the Atmoſ- 

phere changes, either by the Wind riſing, the 
Sun breaking out, or both together diſperſ- 
ing the Hemiſphere of Vapours, and forming 
many of them into large Clouds, failing 
| F above ; 
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above; the Weight of the Atmoſphere im- 
mediately diminiſhes upon it, and the Mer- 
cury will in few Hours ſettle to 29 :, and 
ſometimes to 29 Inches; 

FR O M hence it ſeems obſerveable. I/, 
That the Calmneſs of the Air, adds very 
much to the Weight of it. And 2d, That 
the general and equal Diſtribution of the Va- 
pours, whether in Miſts below, or in a 
hazy Sky above, acts with a ſtronger and 
greater Degree of Preſſure, than any parti- 
al, or unequal Diſtribution, or Collections 
of them in Clouds: Which, whether ſuſ- 


pended in the Air, or moving horizontally, 


intercept and take off ſome Part of the per- 
pendicular Preſſure from the Regions above. 
AN p agreeably to this latter Obſerva- 
tion, if we examine the Effect of any par- 
ticular Column of Air, acting upon the 
Barometer, the Opinion of the Vapours add- 
ing to the Weight of it, muſt be underſtood 
with ſuch a Limitation. For the only Rea- 
{on of the Clouds and Vapours floating in 
the Air, is becauſe they are Bulk for Bulk 
Ughter than the Air. If therefore we ſup- 
poſe them to exclude, or take up the Space 
of a Portion of Air, equal to themſelves, 
and heavier than themſelves, it will conſe- 
quently follow that a Cylinder of clear Air, 
muſt and will exert a greater Degree of 
Preſſure, than a compound Cylinder of Air 
and Vapours intermixt of the fame m—_— 
IONS» 


(35) 
ſions; As an entire Columm of ſolid Oak 
is heavier, than an equal Column composd 
of ſevetal Pieces of Oak, Fir and Cork 
joyn'd together. 

AN p this will in Part explain the Rea- 
ſon of the Mercary's riſing and ſtanding high 
in fair, calm and clear; but ſubliding 
and keeping low, in ramy, windy and 
cloudy Weather: Becauſe in the former, the 
Preſſure of the Air is direct uniform and 
ſteady; and in the latter, by the Interpoſure, 
or Fluctuation of Clouds and Vapours, 
broken and interrupted, and thereby in 
Part diverted and diminſh'd. | | 

Tux the Clouds floating in the Air, 
leſſen the Weight of it, ſeems to recieve 
ſome Illuſtration at leaft, if not Proof, from 
an Experiment or twodeliver'd by Mr. Boyle. 

Taxes a Piece of Spunge, moiſten it 
with as much Water as it will convenient- 
ly retain, without dropping. Sufpend it 
with a Weight equivalent to it, in a nice 
and even Balance. While the Sun ſhines, 
and the Sky continues clear, the Scales will 
hang in Æquililrio: But upon the Approach 
of any large Cloud towards the Zenith, 
the Water in the Spunge will preponderate, 
whilſt the Cloud is paffing. But as foon as 
the Cloud is gone over, the very ſame State 
or Preſſure of the Air, being again renew'd, 
the Scales in the Conſequence of it, will 
return back to their former Aquilibrium. 
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Tu 1s, I am well aware of, the noble 
Author incidentally mentions, as a ſupriz- 
ing Effect, or ſenſible Indication of the Hu- 
midity, or Moiſture of the Air, deriv'd 
from the tranſient Cloud, and communica- 
ted to the Spunge: But may it not ſeem 
alſo to deſerve our Attention, whether a 
real Change in the Weight of the Air, does 
not affect, or produce the Change in the 
Balance? Becauſe, agreeably to the Laws 


of Hydroſtaſticks, where two Bodies of 


unequal Bulk, are æquiponderant in one 
Medium, they will loſe their Equilibrium, 
when they come to be weigh'd in another. 
For if this latter Medium be heavier, the 
larger Body will be ſupported in it, and 
weigh lighter than before ; but if the new 


Medium be lighter, the more bulky Body 


will ſubſide 1n it, and weigh heavier than 
before. And accordingly the ſame noble Phi- 
loſopher, in what he calls his ſtatical Baroſcope 
(conſiſting of a thin large Glaſs Bubble, hang- 
ing in counterpoiſe to a ſmall Glaſs Weight, 
in a Balance exquiſitely nice and ſenſible, 
and plac'd near a Barometer) regularly found ; 


that When by any notable Encreaſe in the 


Weight of the Air, the Mercury roſe, the 
Glaſs Bubble wou'd be buoy'd up, and riſe 
with it: But when, by any conſiderable De- 
creaſe in the Weight of the Air, the Mercury 
fell; the Bubble wou'd on the contrary pre- 
ponderate, and fall with it. 

FER O N 
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FER OM whence it appears, that the ſu- 
perior Weight of the Spunge, in the Inſtance 
above-mention'd, ſeems rather to be deriv'd 
from a ſenſible Decreaſe in the Weight of 
the Air. To thoſe who aſcribe it altogether 
to the Moiſture of the Air, without admit- 
ing any other Cauſe of it, it will be difh- 
cult to account for ſo odd a Property as that 
of a Spunge, ſucking in Vapours from an 
approaching Cloud, and releaſing them 
back, in exactly the ſame Quantity at the 
Receſs of it. 

THe learned Dr. Wallis in his farther 
Sentiments upon this Subject, accounts for 
the gradual Sinking and Lowneſs of the 
Barometer in rainy Weather, by the gradual 
Diminution of the Preſſure of the Air, grow- 
ing, as he ſuppoſes, lighter and lighter, in 
Proportion to the Quantity of the falling 
Rains. 

Ir this were ſtrictly and generally true; 
it will ſeem to ſollow from thence, that the 
Glaſs ſhou'd ſtand higheſt, when the Air is 
fulleſt of Clouds and Vapours; becauſe, 
(agreeably to this Opinion) it is then moſt 
burden'd : And loweſt when the Rains are 
quite over, becauſe the Air is then moſt 
lighten'd. | 

B u 1 on the contrary, we find by Expe- 
| rience, thattheMercaryis uſually low in cloudy 

and rainy Weather, becauſe the Atmoſphere 
is then lighter : And may be often obſerv'd 


to 
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to riſe for ſeveral Hours before the Rains 
are over ; becauſe there is a conftant and 
adual Acceſſion of new Air, pouring in to 
upply the Place of the deſcending Clouds 
and Vapours; and thereby encreaſing the 
Preſſure upon the Barometer, even whiltt the 
Rains are _— 

I would not here be underftood to infer 
from hence, that this Opinion of Dr. Wallis 
is altogether falſe ; but that it does not, in 
all Cafes, hold abſolutely true. When the 
Regions above are calm, and at the fame 
Timecrouded andaccumulated with Clouds, 
diſcharging themfelves in heavy and plenti- 
ful Rains, the Quantity falling, will, it is 
reaſonable toimagine, in fome Degree, leſſen 
the Preſſure of the Atmoſphere : Becauſe, by 
the Interpoſure of large and bulky Clouds, 
the free Influx of the circumambrent Air, is, 
in ſome Meaſure, and for ſome Time, inter- 
cepted and excluded. But when the Com- 
munication is open, and the Clouds broken, 
or diſſipated, the free and regular Acceſſion 
of new Air, will add more to the Preſſure 
upon the ſtagnant Mercury, than the falling 
Rains detract from it. 

AN p tho? in great and violent Rains, 
the ſeveral Drops of Water, being much 
heavier than the Air, force their Deſcent 
with ſome Degree of Rapidity through it: 
Yet can their Weight be of no Manner of 
Effect towards railing the Mercury; becauſe 


they 
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they act not in one continu'd Stream, or fall 
of Water, but in ſo many diſtinct and ſepe- 
rate Drops; each of which, being at the 
largeſt not more than one fourth Part of an 
Inch Diameter, bears buta very {mall Propor- 
tion to a Cylinder of Air, better than five 
Miles ia height ; and cannot therefore pro- 
duce any ſenſible Alteration in it. 

10. THE higheſt Riſe and the loweſt 
Fall of the Mercury are but ſeldom obſerve- 
able. The Latter ; becauſe it rarely hap. 
pens, that a Hurricane exerts its Force near 
enough to a Barometer to affect it: And 
more rarely ſtill, that, during the ſhort 
Interval of its Action, the Eye of a Specta- 
tor is preſent, and quick and vigilant enough 
to obſerve it, And as for the more ordinary 
Ebb, as low as 28, and ſometimes a little 
below 28 Inches, it is uſually obſerveable, 
when the Atmoſphere appears to be crouded 
with bulky accumulated Clouds ; and thoſe 
driving low, with a ſtrong Wind and ſlop- 
ing Rains, out of the South, or 'Weſt, or 
Sourh-Weſt. But in a dry, cold Wind, unleſs 
it be very tempeſteaus, it 1s ſeldom found 
to fink fo low, | 

Tu x higheſt Riſe muſt, in like Manner, 
be aſcrib'd to a Concurrence of ſeveral Cau- 
ſes, viz. To a ſettled Eaſt Wind, blowing 
Cold, to condenſe the Azr ; (which, by the 
Way, is the Reaſon of the Glaſs rifing and 
fafiding higher in the Winter, than in the 

| Summer 
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Summer Seaſon) to a Weſt Wind, blowing 
at the ſame Time with equal Strength, 
to accumulate the Air; to a perfect Stilneſs 
and Calmneſs over the Place of Obſervati- 
on, to give the Atmoſphere its full perpendi- 
Cular Preſſure ; and to the Suſpenſion of the 
Vapours in the Air, lying in miſty and hazy 
Weather, with a ſtill farther additional 
Weight upon it. And to theſe we may 
probably joyn, what Mr. Boyle with Reaſon 
ſuggeſts, that in very great Droughts, the 
ſubterraneous Steams break out, and riſe 
12 greater Quantities through the Chinks 
and Fiſſures of the Earth: Many of which, 
being lodg'd in the lower Regions of the 
Air, may, to a greater Degree, augment the 
Gravity of it. For as each of theſe ſepe. 
rately acting, are found by Experience to 
raiſe the Mercury; they mult conſequently 
have the greateſt Effect, when all of them 
(as it may ſometimes happen) conſpire to- 
gether in encreaſing the Preſſure of the At- 
moſphere, and elevating the Mercury in Con- 
ſequence of it. 

I x remarking theſe Extremes, as well 
as in aſcertaining the juſt and preciſe Limits 
to the Riſe and Fall of the Mercury; the 
Situation of the Place where the Barometer 
ſtands, muſt always with due Care be con- 


ſider'd and regarded. If it be low, and near 


the Level of the Sea, it will vary three In- 
ches; becauſe the Armoſphere above is of 
compe- 
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competent Weight and Depth to admit of 


it: If it be mountainous and far within 
Land, the Mercury will not vary two Inches; 


becauſe the Cylinders of the Air above are 


proportionably lighter and ſhorter. And 
1 to this, it is found by Experience 
in ſeveral Places, that the very ſame Barome- 
ter, ſtanding at Fair in the Valley below, 
will, in advancing up to the Top of a 
Mountain, fink to Stormy, tho' the Wea- 
ther be exactly the ſame in both. 

Fx o mM whence we may collect and diſ- 
cover what an egregious Blunder it is in 
mechanical Philoſophy, to appropriate the 
ſame Scale of the Barometer, without Di- 
ſtinction to all Situations. For as the Truth 
of the Scale depends upon the Proportion it 
bears to the full Play of the Mercury; and 
that in different Places, varies according 
o the different Height, or Depth, of the 
Atmoſphere : It is certain, that a gradu- 


ated Plate of three Inches, cannot be com- 


menſurate to a Space, or Riſe, of two In- 
ches ; but muſt and will be liable to conti- 
nual Errors, by ſuch an Inconſiſtency in the 
Application. - | 40 

U o Account of this local Error and 
Inſufficiency in the common upright Tubes, 
I wou'd recommend the ſloping Barometers, 


as more proper and ſuitable to the midland 
Countries : Becauſe in them, the Riſe and 


Fall of the Mercury may be augmented to 
: GW any 
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any requiſite Proportion, tho' the perpen- 
dicular Variation be not ſo much as two 
Inches. 
Tu foregoing Pages, grounded in a 
ood Mea ſure upon Reaſon and Experience, 
Tom to be a full Proof of the Truth of the 
main Propoſitions there advanc'd, viz. That 
the ewe Preſſure of the I upon 
the ſtagnant Mercur), is the real Cauſe of 
the Support of the Mercury in the Tube; that 
the ſeveral Changes in the Riſe and Fall of the 
Mercury, depend upon the various Changes 
in the Gravitation of the Air; and thoſe 
again upon the Quantity of Clouds and Va- 
pours floating above; and upon the diffe- 
rent Quarters, Degrees, Temper and Oppo- 
ſition of the Winds. 

AN p tho? I dare not ſay that all the 
Changes of the Barometer, depending upon 
thoſe of the Atmoſphere, are clearly account- 
able for by theſe Principles: Yet they cer- 
tainly anſwer in ſo many Inſtances, that a 
ſtricter Attention to them, and Application 
of them, might perhaps go a great Way in 
explaining thoſe few of which, by their 
ſeeming Inconſiſtency, or Irregularity, we 


find Reaſon to be diffident. 


T iv s I have ſometimes wonder'd at 
the Mercury riſing in a warm, moiſt Souther- 
ly Wind; but after a few Hours ſuſpence, 
an Eaſt, or Northerly Wind, driving above, 
has prevaiPd over the South Wind _— 

ana 
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and reconcil'd the Riſe of the Glaſs, to the 
Weight of the Air, and the State of the 
Weather. Sometimes alſo, in the like Caſe, 
when there has been no ſuch apparent Op- 
poſition of Winds, I have ſuſpected, either 
the Spring of the Air exerting itſelf in a 
more than ordinary Manner ; or that the 
. . Regions of the Atmoſphere, being more 
cold and condens'd, have diſcharg'd rheir 
Weight upon the Lower ; and thereby 
caus'd the Riſe of the Mercury, tho' the 
warm rarffy'd Air near the Surface of the 
Earth, feem'd rather to intimate its Falling. 

An p here I might with Reaſon, as it 
was once my Intention, diſmiſs the Read- 
er, with this general Theory of the Barome- 
ter, without deſcending to Particulars, or 
engaging in any farther Diſquiſitions about 
it: But ſince the Spring of the Air, has, no 
doubt, a real Share in producing the Effects 
here accounted for, it wou'd be too materi- 
al an Omifhon to paſs it over in Silence, 
without taking a juſt and proper Notice of 
It, | 


As the Air is an elaſtic Fluid, capable 
as we above obſery'd) of Compreſſion and 
ilatation; ſometimes yielding and bend- 
ing beneath the incumbent Preſſure, and 
again riſing and expanding itſelf in Propor- 
tion to the Abatement ot it: 80 the chief 
Uſe and Eſſect of this elaſtie Property, ſeems 
to be this, viz. To er the Balance of 
2 the 
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the Atmoſphere; and by its occaſional Con- 


traction and Expanſion, to accommodate 


itſelf to the different Degrees of Preſſure 
in the ſeveral Parts of it; and thereby, as 
well to keep the Air itſelf, as the Clouds 
and Vapours floating in it, as near as may 
be to an Aquilibrium. 

To this elaſtic Force of the Air, ſome 
Authors (too precipitate in their Concluſi- 
ons) have entirely aſcrib'd the Riſe and Fall 
of the Mercur) in the Barometer: But it is 
very certain, without any juſt Premiſes, or 
competent Grounds for it. Becauſe in the 
regular and , ordinary Courſe of Nature, 
the Spring of the Air acts always in Con- 
junction with the Weight of the Air, and 
never ſeparately, or diſtinctly from it: That 
therefore cannot of itſelf be the only Cauſe 
of an Effect, which requires and admits of 
another Cauſe equally coefficient with it. 
Others therefore, more agreeably to Reaſon 
and Experience, divide the Effects of the 
Barometer, betwixt the Spring of the Air, 
and the Weight of the Air; and, without 
rejecting either, admit them both as Cauſes 


equally and mutually co-operating in them. 


TAE Spring of the Air, acts, it muſt 
be own'd, with incredible Force, where the 
Air is cloſely pent up and ſtrongly com- 
preſs d. But where the Air is free, open 
and unconfin'd, and has room on all Sides 
to expand itſelf, the Spring of it will be pro- 


portionably 
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portionably relax*'d, and incapable of ex- 
erting itſelf with any notable Strength, or 
Effect. For the ſame Reaſon alſo, the Spring 
of the Air, near the Surface of the Earth, is 
very great, becauſe the Weight of the Air 
that keeps it under a State of Compreſſion, 
is great too: But in the upper Regions of 
the Air, where there 1s little Weight, and 
large Expanſion, the Spring of the Air is fo 
far weaken'd and abated, that in an Aſcent 
of 1300 Yards perpendicular, the Mercary in 
the Barometer, is found, by Experience, to fall 
four Inches. Which in Part ſhews the Con- 
nection there is betwixt the Weight of the 
Air and the Spring of the Air; and that the 
Latter depends, in a great Meaſure, upon the 
Former , as will more fully appear from che 
following Experiments. 

THE moſt common and obvious Experi- 
ment, for proving the Spring of the Air, 
and the Dependance it has upon the Weight 
of the Air, is that of a Bladder, half-blown, 
and carried up a Mountain, to the perpen- 
dicular Height of 700, or 800 Yards: Which, 
in Proportion as you riſe higher, will gra- 
dually diſtend more and more, and be 
full-blown at the Top. And, in the 
Deſcent, it will, in like Manner, gradually 
relax and ſubſide, and grow flaccid at the 
Bottom of the Hill, as before. The Reaſon 
of which is, that the Air enclos'd and ty'd 
up in the Bladder below, is of greater 


Weight 
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Weight and Denſity (becauſe more com- 
preſs'd) than that above. When therefore, 
in mounting upwards, the Cylinders of the 
Air grow ſhorter and lighter ; that within 
the Bladder muſt conſequently rarify and 
expand itſelf into a larger Space, tliat the 
Attenuation of the Air within the Bladder, 
may be equal to that without. As on the 
contrary, when in deſcending downwards 
the Cylinders of Air encreaſe in Length and 
Weight, that within the Bladder muſt con- 
ſequently ſhrink and contract within a nar- 
rower Compaſs, that the Denſity of the 
Air within the Bladder, may be anſwerable 
to the Preſſure of the Air without. 

IN the Experiment of the Barometer in 
the Air Pump (above recited, Page 10, 
Line 3) if, inttead of gradually admitting 
the external Air, you ſuddenly turn the 
Stop- Cock, and let it all at once into the 
exhauſted Receiver, the Quick - Silver from 
its loweſt Ebb, will immediately dart up 
with that Degree of Force and Velocity, as 
even ſometimes to break the upper Extre- 
mity of the Tube: But if the Tube be 
ſtrong enough to ſtand the Shock, and wide 
enough to give the Quick-Silver play, it 
will then, for ſome little Time, vibrate up- 
wards and downwards, till it ſettles to its 
proper Station. In this Cafe, the ſudden Riſe 
of the Mercury, as well as the repeated Vi- 
brations of it, above and below the Standard, 

are 
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are plainly produc'd by the Spring of the 
Aire B b, the regular N ſteady Set- 
tlement of the Mercury to its proper Stan- 
dard, is certainly owing to a Cauſe equally 
ſteady and regular; that of the perpendi- 
cular Weight and Preſſure of the Air acting 
upon it, and by Degrees checking the Vi- 
brations caus d by the Spring of the Air, 
till they come to an Æguilibrium. 

Ir we purſue this Experiment ſtill far- 
ther, with a Tube open at both Ends, and 
ſuſpended in the ſtagnant Mercury; the Mer- 
cury will remain at the ſame Height in the 
Tube, and in the Ciſtern. Then fix a cloſe Co- 
ver, as well round the Tube, as over the Top 
of the Ciſtern; and confining there, within 
the cover'd Space, a ſmall Quantity of com- 
mon Air, (without any Communication with 
the external Air) and place the whole Appara- 
tus, thus order'd inthe Air Pump. The Effect 
will be this; that by working the Pump, and 
exhauſting the Receiver, the Counter - Preſ- 
ſure of the external Air will be quite taken 
off; and then, the Air enclosd within the co- 
ver'd Ciſtern, will dilate and expand itſelf ; 
and by its elaſtic Preſſure upon the ſtagnant 
Mercary, will raiſe and force it up within 
the Tube, to the Height of 28 +, or 29 Inches, 
according to the Standard of the Barometer 
in the open Air, but no higher. 

FR 0m hence it is evident. 1 /, That 
the Weight of the Air, is here entirely ſe- 
pa rated 
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parated from the Spring of the Air; and 
the whole Effect produc'd by the latter. 24, 
That the Spring of the Air enclos'd, is 
equal to the Weight of the open Air, and 
acts only in Proportion to it. And 3d, That 
it is only the Confinement of the Air within 
the Ciſtern, and the Suſpenſion of the out- 
ward Preſſure, that cauſes the Spring of the 
Air to exert itſelf in ſo peculiar a Manner; 
which, in other Caſes, acts uniformly with 
the Preſſure of the Air, and ſeldom, or 
never diſtinctly from it. 

Tu E ſame Effect is equally capable of 
being produc'd by encreaſing the Spring of 
the Air by any natural, or artificial Heat ; 
but then in Order to it, it is ſtill neceſſary 
that the Air ſo expanding itſelf, be ſome 
Way, or other, ſhut up and confin'd: For 
if the Communication be open, the circum- 
ambient Air will ruſh in, and deſtroy the 
Spring acquir'd by ſuch Heat, by reſtorin 
the rarify'd Air to its mean Temper an 
Denſity. 

FROM theſe, or the like Remarks of the 
Spring of the Air enclos d, acting in ſuch par- 
ticular Caſes, in Proportion to the Weight of 
the open Air, ſome unattentive Obſervers of 
Nature have credulouſly receiv'd, and un- 
accountably form'd this general, but errone- 
ous Concluſion, viz. That a Weather-Glaſs, 
hermetically ſeal'd at both Ends, with a 
ſmall Quantity of common Air encloſs d in 

it, 
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it, will, by its inherent Spring exerting 


itſelf, regularly produce the ſame Changes 
in the Riſe and Fall of the Mercur), as are 
correſpondent to thoſe of a Barometer, ex- 
pos'd to the Preſſure of the open Air. 

Tu R Experiment I have try'd with a 


| lender recurve Tube, turning upwards at 


the lower End, and there ſwelling out into 
a larger Cavity, for the Reception of the 
common Air, and ſtagnant Mercury, enclos'd 
within; which were nearly equal in Quanti- 
ty, and might amount toabout acubicalInch 
of each: But after a full Years Obſervation, 
I cou'd never find the Effect to any Degree 
anſwerable; nor diſcover any other Changes 
in it, than the Riſe and Fall of the Mer. 
cury about one fourth Part of an Inch; 
which might poſſibly. be occaſion'd by the 
Condenſation of the Air enclos'd in cold, 
and the Rerefaction of it in hot Weather. 
But as for thoſe ſudden and greater Changes 
in ſerene and calm, in rainy and tempeſtu- 
ous Weather, amounting ſometimes in 48 
Hours to near three Inches; the ſeal'd Glaſs 
(having. no Communication with the out- 
ward Air) appear'd to be inſenſible of them, 
and little, or no Ways affected by either. 

I T ſeems therefore very probable, that 
the Opinion we are here arguing againſt, 
may have taken its Riſe from ſome Inad- 
vertency in ſealing the Tube; and that, 
inſtead of being perfectly clos'd up, it might 
| EE OE 
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poſſibly have'ſome little unheeded' Aperture 
left in it; through which, the Communi- 
cation with the external Air might be kept 
open and preſerv'd. For, withour that, it 
is ſcarce poſſible to conceive, how a cubical 
Inch of common Air (lying under an equal 
and ſteady. Preſſure, having no Communi- 
cation with the outward Air to produce any 


Change in it, no extraordinary Rarefaction, 


or Condenſation, to encreaſe its Spring) 
ſhou'd of itſelf. exert a Force ſufficient to 
raiſe and ſupport a cubical Inch of Quick- 
Silver; whoſe comparative Denſity to that 
of Air, is at the leaſt as 11500 to 1, or as 
others more accurately ſtate the Proportion, 
as 14000 to 15. 

To explain the Force of this Argument 
in a more familiar intelligible Manner; let 
us, in a Pair of Scales, place a ſingle Fea- 
ther in Counterpoiſe to a Pound Weight; 
let us add afterwards 50 or 100 more to the 
Tale of Feathers; and it will he ridiculous 
to expect any ſenſible Effect, either from 
the one, or from the other: But if we en- 
creaſe the Number to Ten, or Twelve Thou- 
ſand, they will then, perhaps, be equivalent 
to the Weight, or turn the Balance the other 
Way. Agreeably to ſo great a Diſproporti- 
on, a Cylinder of Quick-Silver of 30 Inches 
in Length, requires (as we have prov'd 
above) a proportional Cylinder of Air of 
more than 5 Miles in Height; and that too 

acting 
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acting jointly with its Spring and Weight 
upon it, to raiſe and keep it ſuſpended in 
Equilibrio: From whence it will conſequent- 
1 follow, that ſo ſmall a Quantity of Air as 
the Ciſtern of a Barometer ordinarily con- 
tans(whether-it acts by its Spring, or Weight, 
or both together) muſt be a Cauſe altogether 
unequal to the ſame Effect, 72. e. In other 
Words, 2 or 3 cubical Inches of common 
Air, acting in a natural Way, cannot be 
ſufficient to produce an Effect; which, in 
the very ſame natural Way, is found by 
Experience to require near 12000 Times a 
greater Quantity to produce it. | 
IN the Marine Barometer indeed, where 
the Spring of the Air enclos'd, or rather 
its Rarefaction and Condenſation (as in a 
Thermometer) acts only upon the fineſt volatile 
Spirits; the Riſe and Fall of the ting'd Li- 
quor in the Tubes, is, it muſt be own'd, 
2 than in a common Weather-Glaſs ; 
ecauſe both the Air enclos'd, and the Spi- 
rits enclos'd, are alike capable of Dilatation 
and Contraction; but when N of 
the Air enclos d is to act upon Quick-Silver, 
upon a Fluid ſo vaſtly ſuperior to it in 
Weight and Denſity, the Effect of it, where 
the Quantities are ſo nearly equal, as in a 
ſeaPd Barometer, miſt be very little, if at 
all perceiveable. | 
I have dwelt the longer upon this Pro- 
perty of the Air, as well to prevent and 
| H 2 remove 
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remove ſuch Objections, as have occaſional- 


ly fallen in my Way, as to diſentangle the 
intricate Part of this Srbject, and place it, 
as near as I can, ina juſt and clear Light. 
In order to which, we may recollect in ge- 
neral, as the Reſult of the foregoing Para- 
graphs, that altho* the Spring of the Air 
(under a State of Conftinement) may be ar- 
tificially contriv'd fo, as to raiſe the Mercury 
by its own Expanſion ; yet the natural, re- 
gular and conſtant Effect of Supporting the 
Mercury at its proper Height (in the open. 
Air) ſeems more juſtly to be aſcrib'd to the 
Weight of it: Or rather, ſtrictly and philo- 
ſophically Speaking, to the Spring of the 
Air, and the Weight of the Air, ſettling into 
a mutual Aquilibriam, and acting jointly 
and equally upon the Barometer. 
I x is indeed, with ſome Art and Diffi- 
culty practicable, to diſunite theſe two 
Properties, and divide them aſſunder; but 
in the conſtant Operations of Nature, they 
are inſeperable: The Spring of the Air, 
acting always in Conjunction with the 
Weight of the Air, and in Proportion to / 
it. For when the Air is heavy, its elaſtic 
Particles being more compreſs'd, they will 
conſequently expand themſelves with the 
greater Force; and, by ſuch additional 
Weight and Spring, will raiſe the Mercury 
very high. Whereas on the contrary, 
when the Air is light, the Spring of it will 
be 


(33) 
be to a greater Degree relax'd and unbent; 
and conſequently, operating with a weaker 
Force, the Mercury, by ſuch a double Abate- 
ment of the Preſſure upon it, will ſubſide 
very low. And thus, in Proportion, as the 
Weight of the Air is greater, or leſſer, the 
Spring of the Air will be ſtronger, or 
weaker; and the Effect (whatever it be) will 
be jointly and equally the Product of both. 

But if we ſtrictly conſider the particular 
Manner in which the Spring of the Air 
operates; and that it raiſes and ſupports 
the Mercury in the Tube, only by exerting 
a perpendicular Preſſure upon the ſtagnant 
Mercury: It is very certain, that by ſuch a 
direct Preſſure, it neither does, nor can 
Act any otherwiſe than as an elaſtic Weight 
incumbent upon it; and conſequently, that 
in this very Caſe, the Spring of the Air is 
ſo entirely co-incident with the Weight of 
the Air, as not to be either in Notion, or 
Fact, diſtinguiſhable from it. For which 
Reaſon, as well as to avoid any Perplexity 
in the Argument, I have all along in the 
1 main Part of this Diſcourſe, conſider'd and 
aſſign'd, the general Weight, or Preſſure, of 
the Air, as the only Cauſe of the Elevation 
and Depreſſion of the Mercury, without tak- 
ing any other than a tranſient Notice of 
the Spring of the Air, contributing jointly 
towards it. For tho' it may, and muſt, in 
Strict neſs, be admitted as a partial, or con- 


current 


(54) 

current Cauſe ; yet, ſince it Acts only in 
Proportion to the Weight of the Air, and 
in Subordination to it: That, in the Ba- 
lance of Reaſon, muſt be adjudg'd and 
accounted as the more general and ſuperior 
Cauſe ; by its including, limiting and regu- 
lating the other (ſo far as this Subject is 
concern'd) in its Effects and Operations. 
To thoſe who require farther Satisfaction 
upon this Head ; and after what Manner 
the Spring of the Air is reſolveable into the 
Weight of the Air, and operates by it, I 
recommend and refer them to Nieuentyl's 
Religious Philoſopher. Vol. 1. Pag. 190. to 
194. Which, beſides the good and uſeful 
Deſign of the Book it ſelf, is a very valua- 
ble and-compleat Syſtem of Mathematical, 
Mechanical and Experimental Philoſaphy. 

Bu.oKE I diſiniſs this Article, I muft 
not be ſo Partial to what has been ſaid 
above, as to conceal from the Reader, that 
two or three Authors of ſome Note, have 
occaſionally advan-'d Poſitions very diffe- 
rent from that fide of the Queſtion, which 
T have here undertaken to prove and ex- 
plain : bur as their Notions, upon this Sub- 
ject, are, in the Main, very obſcure and con- 
fus'd, and neither rightly conſiſtent, nor 
intelligible, I ſhall not trouble the Reader 
with any Recital, or Refutation of them ; 
but leave the Learned in Speculations of this 
Kind, to compare and examine, to Judge 
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and determine according to what they find 
moſt agreeable to the Laws of Nature and 
Reaſon ; and either to Acquieſce in the 
plain mechanical Account Here given; or, 
if they diſſent from it, to propoſe and ſub- 
ſtitute a better in its ſtead. 

THe Account here given, I call plam 
and mechanical, becauſe a Barometer, ſtrict- 
ly confider'd, is, in Truth, nothing elſe but 
a Philoſophical Pair of Scales, wherein (by 
the artful Contrivance of a Vacuum, and 
the reſtleſs Endeavours of Nature to 
reſtore and preſerve an Æguilibrium) a Co- 
lumn of Air is continually weighing againſt 


a Column of Quick-Silver. And, as for the 


various Changes in the Gravitation of the 
Atmoſphere (whatever Cauſes they proceed 
from) they are, in a p f Eſtimate, 
to be confiderd no otherwiſe than as ſo ma- 
ny volatile Weights; which, to keep the 
Balance even, the Winds are continually 
ſhitting and playing out of one Scale into 
the other. | 
FROM hence it readily and naturally 
follows, that, by taking a preciſe Eſtimate 
of the Weight of the Quick-Silver ſuppor- 
ted in the Tube, we are cnabled to. form 
a Judgment equally true, of the real 
Weight of a proportionable Cylinder of 
Air, riſing and reaching up to the utmoſt 


Height of the Armoſphere, becauſe they are 
borh ſufpended in an even Balance, and 
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the one is the exact Counterpoiſe to the 
other. From hence alſo, as well as from 
the general Purport of this Diſcourſe, nei- 
ther the Writer, nor Reader, can well avoid 
drawing one very obvious Concluſion, of 
near Affinity with this Subject, and capable 
of undeniable Proof from it. And that is, 

Ir ina common Barometer, the Preſſure 
of the Air be equal in Weight to 30 Inches 
of Quick-Silver ; then it will follow, that 
in Proportion as a Column of Air encreaſes 
in its Baſe, or Dimenſions, the Weight of 
it muſt encreaſe too: And conſequently, 
as much as an Human Body exceeds in 
Bulk, the Dimenſions of a Weather-Glaſs, 
ſo much the greater Degree of Preſlure, 
from the incumbent Atmoſphere, muſt it 
ſuſtain. 

To reduce this to Calculation. It is 
found by Experience, that a Cubical Inch 
of Quick-Silver weighs 3580 Grains. Let 
us then ſuppoſe the Body of a Maa in an 
erect Poſture, taking one Part with ano- 
ther, to be commenſurate to a Square of 
12 Inches: And from thence it will follow, 
that the perpendicular Preſſure of ſuch a 
Column of Air, upon the Head, Shoulders, 
and other prominent Parts of the Body, 
is equal in Weight to 2685 Pounds. 

LET us ſuppoſe again the very ſame 
Perſon, lying, or extended upon the Ground; 
and the ſuperficial Meaſure of his — 

ex 
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expos'd to the perpendicular Preſſure of the 
Air, to be four Square Feet : Then it is 
evident the Weight will be Quadruple, or 
Equal to 10,740 Pounds. 

Ir we purſue theſe Computations till 
farther, by adding the Lateral, or Circum- 
ambient Preſſure, which is, at the leaſt, 
double to the latter Sum ; then the whole 
Amount, both of the Lateral and Perpen- 
dicular Preſſure of the Air, upon the Body 


of a Man of a very moderate Size, will be 


equal to 21,480 Pounds Weight. 

Tuts, and more than all this, were we 
to be ſtrictly Nice in our Calculations, is 
clearly demonſtrable : But then, at the ſame 
Time, it is equally certain, that whether 
we ſtand upwright, or lie down, or what- 
ever Situation we may be in, we are not 
ſenſible of the leaſt Weight bearing upon 
us, or any Side, or in one Poſture more 
than another. 

Tus Reaſon of which is, becauſe the 
Preſſure of the Atmoſphere, both above us, 
and below us, and around about us, is ex- 
actly balanc'd; and by the Spring, or 
Elaſticity of the Air, is continually kept 
and preſery'd in ſo juſt and ſteady an ÆAgqui- 
librium, that amidſt ſuch a dreadful Coun- 
terpoiſe of Weights (ſufficient to cruſh us 
into Atoms) we move and act with the 
ſame Freedom, Eaſe and Safety, as if we 


liv'd in a Space void K Matter, nn 
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of making any Reſiſtance to us, or of ex- 
erting any ſenſible Preſſure upon us. 

To make this more eaſy and intelligible, 
let us put equal Weights into oppoſite 
Scales, ſo as to keep them ſuſpended in 
AEquilibrio, and then whether the Weights 
be a Thouſand, or Ten Thouſand Pounds 
each, they will be moveable with eaſe, and 
manageable at Pleaſure: Nor can they, 
whilſt they continue thus = 4 arg 
affect us with any Degree of Preſſure, be- 
cauſe their Action, and Re- Action, being 
equal and oppoſite, the one will entirely 
deſtroy the Effects of the other; and leave 
no Superiority of Weight, or Motion, in 
either. 55 

Bor if we deſtroy the Æquilibrium, by 
diminiſhing the Weight, or quite emptying 
one Scale; the other will then inſtantly 
deſcend, and AQ with a Degree of Force 
and Velocity, anſwerable to the Superiority 
of Weight 1n it. *; 

THrvus, whatever the Preſſure of the 
Atmoſphere may be, ſo long as the Balance 
of it, on every ſide, is ſtrictly preſerv'd, 
we feel no Weight, we ſuffer no Violence, 
we fear no Danger from it: But if the 
Equality of its Preſſure be deſtroy'd, as it 
ſometimes is, either by a ſudden Flaſh of 
Light'ning, or Exploſion of Gun-powder, 
the Effects of it then will be ſurprizingly 
great and terrible; and the Weight and 

Spring 
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Spring of the Air (let looſe thereby) will 
exert themſelves with ſuch incredible Force 
and Velocity, that nothing can withſtand 
them ; and the ſtrongeſt Buildings we Can 
raiſe for our Security, are, in a Moment, 
liable to be laid level with the Ground by 
them, | 

F o x, agreeably to the Calculation above 
recited, the perpendicular Preſſure of the 
Air upon a Room no larger than 12 Feet 
ſquare, is equal in Weight to 386,640 
Pounds. And the lateral Preſſure (conſider- 
ing it only as Quadruple) is equal to 1,546, 
560 Pounds. So that whether the one, or 
the other of theſe prodigious Weights, acts 
ſeparately, or both of them together, with 
a Degree of Velocity, anſwerable to that 
of the Spring of the Air, ſuddenly exerting 
it ſelf, it is very certain, that the Force 
muſt be abundantly greater, and the Shock 
more violent, than any Work of human 
Structure can have Strength, or Firmneſs, 
ſufficient to ſuſtain. 

THESE Computations of the Weight 
of the Air, grounded upon the Weight of a 
Cubical Inch of Quick-Silver, do, it muſt 
be own'd, far exceed others, relating to 
the ſame Subject, drawn up in the ſequel 
of this Diſcourſe ; becauſe herein the Sta- 
tion of the Barometer 1s taken at 3o Inches; 
as in the others, at a lower Rate. But if 
we adhere to the ſame Height of the Mer- 
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cury, and eſtimate the Weight of a Cubical 
Foot of Water (as Dr. Halley does in his 
Calculation of the Quantity of Vapours 
elevated) at 76 Pounds ; the two Accounts 
will be nearly equal, and the Difference 
betwixt them not very material. 
F x O i theſe Speculations, it is evident, 
that the Air is very far from being a Body 
ſpecifically Light, as we are ſome of us apt 
to imagine, and the Philoſophers, of former 
Ages, generally held: And that the modern 
Diſcoveries of its Gravitation, at the ſame 
Time that they improve our Knowledge, 
alarm us of unexpected Danger from it: It 
being certain (Whether we will believe, or 
conſider it, or not) that we have every Mo- 
ment of our Lives, the moſt formidable 
Weights hanging over us, and ſurrounding 
us on every Side; Weights, if they were 
permitted to operate with their full Force, 
ſufficient, not only to deſtroy us, and every 
living Creature, but all the Works of hu- 
man Art and Induſtry; all the outward 
Furniture of the Globe together with them, 
But then, -as the Hand of Providence holds 
the Balance; and by Laws, peculiar to them, 
reſtrains theſe terrible Powers of the Air 
from breaking out with their natural Force 


'and Strength upon us, we are ſecure in the 


Midſt of the neareſt and greateſt Dangers ; 
And ought, with Thankfulneſs, to acknow- 
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the Benefits of ſo wonderful a Fluid (in See- 
ing, Hearing, Talking, Moving and Breath- 
ing in it) without feeling, or dreading any fa- 
tal, or violent Effects from it. Thoſe Perſons 
who are deſirous of farther Conviction, or 
datis faction upon this Article, I refer them 
to the excellent Author above-mention'd, 
viz. Dr. Nieuentyt's Rel. Philoſopher, Vol. 1. 
Page 194. c. to the End of the Section. 

To what has been ſaid above, upon the 
various Streams and Weight of. the Air, 
upon the Riſe of the Vapours, the Suſpen- 
ſion of the Clouds, c. I ſhall here, by 
Way of Supplement, add what has occurr'd 
to me in the Courſe of wy farther Specula- 
tions upon the ſame Subjects : To have in- 
certed them ſooner, muſt have interrupted 
the Thread of my Diſcourſe, and caus'd 
too large a Digreſſion from it; and not to 
inſert them at all, wou'd, in Effect, be to 
leave the Theory of the Atmoſphere (upon 
which the State of the Weather, and the 
Motions of the Barometer ſo much depend) 
to a great Degree imperfect without them. 

1. As the Atmoſphere, or Body of groſ- 
ſer Air ſurounding the Globe, riſes and 
reaches (as we have prov'd above) more than 
five Miles in Height; and, by a moderate 
Computation, contains above 2000 Millions 
of cubical Miles, there is evidently Room, 
ſufficient in ſo expanſive a Fluid, for the 
Reception and Diſtribution, for the Diſſi- 
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pation, or Collection, of all Kinds of Va- 
pours and Exhalations, which are rais'd, or 
forc'd up, either by the ſolar, or ſubterranean 
Heat, from all Parts of the Surface of the 
Sea, or Earth. | 

To what Height the Vapours aſcend, 
does, in a great Meaſure, (as we have al- 
ready in Part intimated) depend upon the 
Degree of Heat, wherewith they are actu- 
ated and diſtended, upon the Finelt and 
Lightneſs of the Vapours themſelves, upon 
the Denſity of the Air wherein they are 
buoy'd up; and even ſometimes upon the 
Strength and Force of the Winds where- 
with they are impell'd. Some of them are ſo 
far ſubtiliz'd and attenuated, and riſe to ſo 
great a Height, as not to be diſtinctly viſible ; 
of which Kind, in Sir Iſaac Newton's Opini- 
on, are thoſe that form by Rarefaction the 
blue, or azure Colour of the Sky. Other 
Vapours of a groſſer Kind, being compact- 
ed into Clouds, and keeping for tome time a 
fix'd Station in the Regions above, have (as 
Mr. Boyle tells us) been ordinarily meaſur'd 
to the Height of one fourth, or one third 
Part of a Mile; and ſome to half a Mile: 
But that very few, and thoſe of the whiteſt, 
and, in Appearance, the loſtieſt Clouds, were, 
upon Tryal, found to be above three Quar- 
ters of a Mile in Height. 

Bu T herein the Acounts of foreign 
Mathematicians widely differ: Not that the 

ordinary 
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ordinary Floats of Clouds in France, or Lay, 
are in reality double, or treble higher than 
ours; but that ſuch remarkable Clouds, 
whoſe perpendicular Heights were accurate- 
ly taken and committed to Writing, have 
Cine of them, as they tell us, amounted to 
two, three, or even 4000 Geometrical Paces 
but none of them have exceeded 5000 Paces, 
or five Miles in Height. Tho' in all Ap- 
pearance, were Obſervations of this Kind 
more frequently made, the very fame 
Heights of the Clouds, or perhaps greater, 
might be ſometimes diſcover'd even here. 
7 HE Day after the great Storm 1703, 
when all was {till and calm below, a Thun- 
der Cloud of unuſual Height, and Swiftneſs 
of Motion, paſs'd over Oxford, riſing out of 
the ſame Quarter, and moving in the ſame 
Direction with the late Storm: Which was 
not indeed meaſur'd by any that I remem- 
ber ; but was adjudg'd, by good Mathema- 
ticians upon Sight, to be at the leaſt five 
Miles in Height. 

Fo R, if the Storm itſelf (as it was then 
generally imagin'd) was the remaining Effort 
of a Hurricane from the Coaſts of America; 
if the Force where with the Cloud was im- 
pell'd, was vaſtly ſuperior to that of its 
Gravitation: From thence it will follow, 
that the farther any ſuch Cloud moves on in 
a direct Courſe, or very little declinin 
from a ſtraight Line, the Higher muſt ſuc 
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a Cloud riſe in its perpendicular Diſtance 
from the convex Surface of the Earth ; and 
the leſs Reſiſtance it meets with from the 
Upper Regions of the Armoſphere, the Swit- 
ter it will move. But when the protruſive 
Force of the Wind abates, and that of Gra- 
vitation prevails, the Cloud itſelf will acquire 
a —_—— of Velocity from its extraordinary 
Height, and fall down, as this was obſerv'd 
to do, in violent Rain, or Hail. 

AND this will let us into the natural 
Reaſon of a vulgar Obſervation, viz. That 
in Cloudy and Stormy Weather, when the 
Wind falls, it will commonly Rain, be. 
cauſe the Clouds are carry'd on by the 
Strength of the Wind, in a ftraight Courſe 
to a greater Height, than the Denſity of 
the Superior Regions can ſupport ; as ſoon 
therefore, as the Horizontal Impulſe ceaſes, 
the Clouds, by their own natural Gravity, 
muſt deſcend in Rain. 

Su cH a moderate Height, as we have 
here aſſign'd to ſuch of the Clouds as con- 
ſift of aquous Exhalations, is accountable 
for in a natural Way ; but the more extra- 
vagant Height, mention'd by Mr. Boyle, and 
cited from Ricciolus, ſeems to be hardly 
credible. That Author relates, that two 
Skillful Aſtronomers, in their Nocturnal 
Obſervations in France and Italy, viz. Ab 
hora undecima uſque ad mediam nottem, Luna 
infra Horizontem poſits, viderunt nubeculam 

quandam 
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Juandam lucidam prope Meridianum, fere uſque 
ad Zgnith diffuſam ; que conſideratis omnibus, 
non poterat niſi a ſole illuſtrari; ideoque altior 
eſſe debuit toti umbrz Terre. i. e. They took 
Notice of a Cloud, which appearing bright 
at Midnight, and being (as they concluded) 

enlighten'd by the Rays of the Sun, muſt, 
in their Judgment, have been higher, than 
the projected Shadow of the Earth. 

Bu rT as the Shadow of the Earth (ob- 

b ſerveable in Eclipſes) reaches far beyond 

the Regions of the Moon, and there only 

terminates in a Cone, at the Diſtance of 
about 300, ooo Miles; it is hardly credi- 
| ble, that a Body of ſo little Eirmneſs and 
| Conſiſtency as a Cloud, ſhou'd be capable 
} 


e 


of reflecting and tranſmitting Light from 
ſo immenſe a Diſtance: And it ſeems there- 
fore a more rational Conjecture, that the 
particular Cloud deſcrib'd above, might 
rather be, one of thoſe luminous Clouds, 
| ſuperior to our Atmoſphere (which we of 
late fo often ſee riſing out of the North, 
and ſhining with their own native Light) 
than that it ſhou'd be any common, or ex- 
traordinary Cloud, detach'd ſo far from 
the Body of the Earth, or Moon; and 
ſhining with derivative, or borrow'd Light, 
from the Rays of the Sun. 

THESE and the like luminous Clouds 
(conſiſting, as they are generally ſuppos'd, 
of ſulphureous and 1 Yapours 

an 
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and from thence deriving a natural Spring, 
or Levity, exerting it ſelf in mounting up- 
wards; for ſuch Vapours, actuated by 
Heat, will aſcend in Vacuo Boileano, with- 
out any Medium to ſupport them,) riſe to 
a very great Height above the common 
Limits of our Atmoſphere. And ſuch of 
theſe Clouds, as, by their remarkable Ap- 
pearances in very diſtant Places, have been 
reduceable to Calculation, have exceeded 
the Height of 40, 50, or even 60 Miles. 
Of which we have an Inſtance (Phil. Tranſ. 
Numb. 360. Page 984.) in that extraordi- 
nary Meteor of March 19, 1718, breaking 
out from a dusky Cloud, and computed by 
the learned and accurate Dr. Halley, to be 
ina round Number 69 Miles in perpendi- 
ny Height above the Surface of the 
Earth. | 


Bur as theſe bright and light Clouds 
make no Difference in the Weight of the 
Air, nor produce any Change in the Barome- 
ter, I ſhall paſs them by, as Foreign to 
our Purpoſe, (as well as that more remark- 
able Cloud, obſerveable in the Southern 
Hemiſphere, and keeping a fix*d Station and 
Appearance near the South Pole ; which 
ſeems to be one of the Wonders, or Myſte- 
ries of Nature, lying without the Reach of 
human Imagination, to form any rational, 
or even probable Conjecture about it) and 
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return back to what bears a more immedi- 
ate Relation to this Subject. 

2. THE Armoſphere being (as we have 
remark'd above) of ſo great Depth and 
Extent, and reſting with its whole incum- 
bent Weight upon the Surface of the Earth, 
the general Preſſure reſulting from it, muſt 
be great in Proportion. Let us ſuppoſe a 
cubical Foot of Water, taking it at the 
Loweſt, to weigh 63 (tho ſome of our Eng- 
liſb Authors have rated it at 96) Pounds; 
and that the Weight of the Air, as is evi- 
dent in a Pump, ordinarily ſupports a Co- 
lumn of Water 33 Feet in Height. From 
thence it will follow, that the general Preſ- 
ſure of the Atmoſphere, is equal to that of 
an Ocean of Water ſurrounding the Globe 
33 Feet in Depth. And conſequently that 
the Atmoſphere impendent over England 
(computing it in ſuperficial Meaſure to be 
39 Millions of Acres) amounts to more than 
Fifteen Hundred Thouſand Millions of 
Tuns Weight, viz. 1, 576, 735, 875, ooo, 
Tuns. 

AN p ſince it is the Property of all 
Fluids, to raiſe and buoy up, all ſuch Bo- 
dies, which bulk for bulk, are lighter than 
themſelves, lighter than the Medium in 
which they float: From hence alſo it will 
farther follow, that in an Ocean of Air of ſuch 
intrinſick Weight, there muſt be a Counter- 
poiſe more than ſufficient, to ſupport a far 
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greater Quantity of Clouds and Vapours, 
Rain, or Snow, £9. than the Atmoſphere ordi- 
narily contains ; and abundantly more, than 
at any one Time appears to be diſcharg'd 
from it. 
By the celebrated Dr. Halley's Calcula- 
tions, the Mediterranean Sea, in a Summers 
Day, exhales in Vapours at the leaſt 5280 
Millions of Tuns; and the drying Winds, 
he farther adds, are ſometimes obſerv'd, to 
lick up an equal, or greater Quantity of 
Vapours from the Surface of the Water, 
than is exhald by the Heat of the Sun. 
If therefore we ſuppoſe two or three ſuch 
drying Days to paſs, without any fall of 
Dew, or Rain, to diminiſh the Quantity, 
there will be evidently rais'd up in Vapours, 
and ſupported at one Time in the neigh- 
bouring Regions of the Atmoſphere, above 
Thirty Thouſand Millions of Tuns of Water. 
AN p, by this Means, it is poſſible for 
ſome Parts of the Atmoſphere, to be ſome- 
times even ſaturated, or over-charg'd with 
Vapours ; which, as they afterwards hap- 
pen, either to be driven and diſpers'd, or 
collected and accumulated by the Winds, 
will accordingly produce moderate, or 
plentiful ſupplies of Rain, upon ſome Parts 
be wa Continent, or exceſſive Quantities in 
Others. | 


Ax p from hence, in Appearance, are de- 


T iv'd, as well the wet Seaſons, peculiar to ſome 


For- 


(69) 


Foreign Climates, as the greateſt Gluts of 
Rain, ſometimes incident to our own; 
which proceed always from ſuch a copious 
Exhalation of Vapours, and generally from 
ſuch a previous Confluence of Clouds, and 
Oppoſition of Winds , (as we have already 
in Part intimated) the Latter, viz. the op- 
polite, or contrary Winds, till driving on, 
and bringing up freſh Supplies of Clouds 
and Vapours rang'd on either Side ; where 
(being check'd in their farther horizontal 
Progreſs, and heap'd up in greater Quanti- 
ties than the Air can ſupport) they mult con- 
ſequently ſtop, and, ſucceſſively conden- 
ſing, fall; much after the ſame Manner, 
and in ſuch like Streams of Rain, as we 
ſometimes ſee pendent from the Clouds, 
and reaching down in continu'd Streaks, or 
Lines, towards the Surface of the Earth ; 
which are — very violent, under, or 
near the Place of Concourſe, but ſeldom ex- 
tend to any wide Circuit, or Tracts of 
Land. 

TAE Reader will, I doubt not, readily 
excuſe a ſhort Digreſſion here, in taking 
Notice of ſuch a mutual Approach, and 
dreadful Congreſs of two Thunder Clouds, 
as it is nobly imagin'd and deſcrib'd by 
Milton; 


As when two Black Clouds 
With Heavens Artillery fraught, come rattling on 
er 
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Over the Caſpian ; then ſtand, front to front 
How ring a While, till Winds the Signal blow 
To join their dark Encounter in mid Air, 


eſpecially ſince theſe admirable Lines are 
here inſerted, not altogether tor the Sake 
and Pertinence of the Deſcription, but with 
a View of grounding ſomething Philoſo- 
phical upon the ſame Thought, tarther pur- 
ſu'd. Let us then ſuppoſe theſe two Thun- 
der Clouds, thus moving in direct Oppoſi- 
tion, to be very great, full charg'd with 
Vapours, and juſt upon the Point of falling. 
Let us farther imagine them to be driven 
with equal Strength by contrary Winds (as 
Thunder Clouds are commonly obſerv'd to 
riſe againſt the Wind ; which, by the Way, 
is the Reaſon of their firſt Appearance, be- 
ing always Mountainous) and accordingly 
to meet and mix, to be blended and con- 
fus'd together; the very ſame Winds till 
continuing to preſs them forwards towards 
the Place of their mutual Concourſe and 
Diſſolution. Let us once more ſuppoſe the 
ſubjacent Country to lie ſhelving, with a 
general, or double Declivity ; and that, 
leading into a ſingle Valley, or Channel: 
From ſuch a real, or even partial Concur- 
rence of Cauſes and Circumſtances, it is 
incredible to imagine, how great a Quantit 

of Rain ſuch a Concourſe of Clouds will 
appear to diſcharge, and what a prodigious 
nun- 
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Inundation it will raiſe ; when the Waters 
falling thus within the Compaſs of ſuch a 
Declivity, are all colle&ed together into 
one ſingle Current, and that confin'd within 
one narrow Paſſage, or Channel ? And how 
impracticable it is, for any common Build- 
ings, ſuch as Men raiſe for Convenience, 
rather than Strength, to bear up againſt a 
Torrent of Waters, rowling down all at 
once, with ſuch impetuous Weight and 
Force. | 

Fx O M theſe Premiſes, or ſomething of 
the like Nature, we may in a very probable 
Manner, account for thoſe terrible Storms, 
as well as for thoſe great aud ſudden Inun- 
dations, happening lately at Sheffield in 1729, 
at Ripponden in 1723, and another near 
Madrid in Spain, in 1725, or 1726 ; more 
tragical in the Number and Quality of the 
Perſons ſurpriz'd and drown'd in it, than 
either of the Former : Towards which, ſuch 
a peculiar Confluence of Clouds, and un- 
happy Situation of the ſeveral Places, might, 
in all Appearance, contribute more, than 
any imaginary Land-Spouts, or Cataracts 
of Water pouring from above; which are 
uſually talk*d of, and ſometimes receiv'd as 
Matters of Fact, upon theſe Occaſions ; 
tho? they are ſeldom, or never ſeen, or 
known in any inland Country, at fo remote 
a Diſtance from the Sea. 
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3. I T is frequently obſerv'd by Sailors, in 
ſeveral Parts of the Ocean, that the upper, 
or viſible Current of the Waters drives one 
Way, at the ſame Time, that an under 
Current runs another Way; and ſometimes 
in Courſes directly contrary. Agreeably to 
which, as the Parts of the Armoſphere are 
more eaſily ſeparable, than thoſe of Water, 
more capable of receiving any Impreſſion, 
and of propagating and continuing any Mo- 
tion produc'd in them: It is certain that in 
ſo great a Depth of Air, as we have above 
aſſign'd to it; there may, and muſt be often 
Variety of Streams, or Currents of Air, 
driving different Ways, in higher, or lower 
Regions of the Atmoſphere ; ſometimes at ſo 
great a Diſtance aſunder, as to move freely 
without Interruption ; and ſometimes in, or 
near the ſame Level, or Horizontal Planes, 
croſſing and interfering with each other in 
ſeveral different Cauſes and Directions. 

LE T us, for Inſtance, allow + or ; Part 
of a perpendicular Mile, for the under Cur- 
rent of Air; and to the ſuperior Regions, 
and Streams of Air driving through them, 
allot the ſame Proportion. It is no uncom- 
mon Thing, to find and feel a very ſtrong 
Wind below, whilſt the Clouds remain 
fix'd and immovable in their Station above; 
or, on the contrary, to ſee the Clouds driving 
with great Swittneſs above, when all 1s 
calm and ſtill below. Sometimes we may 

diſcover 
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diſcover two diſtin Squadrons of Clouds, 
floating at different Heights, in Streams of 
Air directly contrary ; ſometimes an inter- 
mediate Wind ariſing, by its ſuperior 
Strength, controuls and carries each of the 
other Currents along with it; or if they hap- 
pen to be nearly equal, and neither of them 
extinguiſh'd, we may often, in ſuch a Caſe, 
obſerve the Clouds to meet and mix, and to 
encreaſe all of a ſudden in Bulk and Quan- 
tity ; being driven and collected together 
by ſuch a Complication of Winds blowing 
towards the ſame Regions of the Air from 
different Quarters. And agreeably to this 
Purpoſe, in the very worſt of Weather, 
when-it runs into either Extreme of Rains, 
or Snow, it is reaſonable to imagine, that 
there is always the greateſt Confuſion in the 
Streams of Air, and Confluence of Clouds 
and Vapours above, when, by the Thick- 
neſs of the Atmoſphere, we can diſcern the 
leaſt of it from below. 

S1NCE therefore the Atmoſphere is thus 
actually ſeparable into various Horizontal 
Planes; and thoſe (as it often happens) with 
different Streams of Air, and Squadrons of 
Clouds floating through them: From 
thence it will ſeemingly follow, not only that 
the Weight and Temper of it muſt be liable 
to frequent, and ſudden Alterations ; but 
that no regular, or certain Judgment can be 
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form'd of the general State and Quality of 
the Atmoſphere, without taking in the full Ex- 
tent of it. Becauſe the Upper Regions of 
the Air, may be very different from the 
Lower in their Effects and Indications ; nor 
can any Change of the Weather be laſting, 
where there 15 not a ſuitable Tendency in 
the whole Atmoſphere to ſupport and confirm 
it, 
AN d, upon this Account, as the Weight 
of the whole Atmoſphere runs through the 
whole Extent of it; and is, in Truth, the chief 
Property concern'd, as well in ſupporting 
the Clouds and Vapours, as in giving Way 
upon any Abatement, to their Deſcent in 
Rain : So the Motions of the Barometer de- 
ſcending, in like Manner, upon the Weight 
of the whole Atmoſphere, (riſing with the 
Encreaſe, and falling upon the Diminution 
of it) muſt be a more likely and reaſonable 
Preſage of the State of the Weather, than 
any of the common Hhgroſcopes, or Weather 
Houſes ; which depend altogether upon the 
Moiſture, or Dryneſs of the Air near the 
Surface of the Earth, and (how Myſterious, 
or Ludicrous ſoever ſome of them appear) 
conſiſt ordinarily of a twifted Cord, or Gut 
in damp Weather, ſwelling in Bulk, and 
thereby contracting in Length; or, on the 
contrary when the Air, is dry, ſhrinking in 
Bulk, and thereby extending in Length. g 
| F 
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Ix therefore we ſuppoſe, as it ſometimes 
happens, the lower Region of the Air to be 
moiſt, when all above has a Tendency to 
be fair and dry; or the lower Region to be 
dry, when all above has a Tendency to wet 
Weather: It is certain, that no Conjecture, 
taken from Part of the Atmoſphere, can be 
ſo well grounded, as what is deriv'd from 
the more general and prevailing Quality of 
the Whole. | 

Nor that even in this latter Caſe, we 
can form any certain Judgment of a Thing 
ſo mutable as rhe ſucceeding State of the 
Weather: Becauſe the ſudden Changes and 
Oppoſitions of Winds, and Confuſion in the 
Streams of Air and Vapours driving above, 
are uſually attended with Changes 1 
ſudden and irregular, as well in the Moti- 
ons of the Borometer, as in the Temper and 
Quality of the Weather. Within the ſhore 
Compaſs of 48 Hours, I have obſerv'd theſe 
following (and it rarely happens, but that 


the like, or greater Changes in the Winter 


Seaſon may be equally obſervable) vis. 
1ſt, A warm Wind and Rain out of the 
South, the Glaſs near Stormy. 24, A cold 
North Wind, the Air clear and froſty ; the 
Glaſs betwixt Rain and Changeable. 3d, A 
cold Southerly Wind and Rain for (ix, or eight 
Hours ; the Glaſs N ſtill towards 
Fair. 4th, A Weſt Wind riſing gently, and 
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after ſome little Time blowing ſtronger, 
and clearing the Hemiſphere, the Glaſs in the 
Beginning at fair, and afterwards ſinking to 
changeable. 

THE two former Articles are above ac- 
counted for; in the two latter (where the 
Difficulty and Irregularity lie) it ſeems very 
probable, that the very ſame Oppoſition of 
Winds, which in the lower Regions, by 
mixing and jumbling together the Clouds 
and Vapours, precipitated them in Rains, 
might, by heaping up and accumulating 
the Air above, cauſe a gradual Addition to 
the Weight of it; and thereby keep the Ba- 
rometer riſing, even whilſt the Rains were 
falling. And as the Weſt Wind, at its firſt 


ſetting in with a gentle Gale, ſeems alſo to 


have added to the Accumulation, by the 
Glafs ſtanding at Fair; ſo after it prevail'd - 
over the other Winds, and drove off the 
accumulated Air from the Place of Obſer- 
vation; the Mercur) (by ſuch a Diminution 
of the Preſſure upon it) ſettled to Changeable. 

From theſe, or the like inconſiſtent 
Effects and Appearances, it is obvious to 
remark, that a real Diſtinction may, and 
ought to be made, betwixt the Barometer 
and the Weather-Glaſs; the Former always 
going right, as it is an Indication of the 
Weight of the Air; becauſe it is a regular 
and even Counterpoiſe to it, in the ſeveral 
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Degrees and Changes of its Gravitation : 
But that the Latter may, and does ſome- 
times remarkably err (as in the Inſtance 
above-mention'd) in the Indication of the 
Weather. 

Bu T then, as theſe extraordinary Op- 
poſitions of Winds, and Irregularities flow- 
ing from them, happen but ſeldom, and 
never laſt very long; they will not hinder, 


but that the Riſe and Fall of the Mercury, 


will, generally ſpeaking, be an uſeful Mo- 
nitor, and ſerviceable Direction to us, in 
other more regular, leaſurely and ſettled 
Alterations of the Weather. 

Fx om what has been here ſaid in Ad- 
dition to the Theory of the Atmoſphere, it 
appears, that the Sun daily and actually 
raiſes from the Surface of the Ocean, a pro- 
digious Quantity of watry Bubbles and Ex- 
halations ; which the lower Regions of the 
Air, by their Denſity receive, and tranſ- 
mitting upwards, ſuſtain at their proper 
Height. Theſe the Winds, or Streams of 
Air, moving above, variouſly tumble and 
toſs about; ſometimes ſcattering and diſ- 
perſing them in Regions far remote : And, 
at other Times, collecting and amaſſing 
them together in greater Quantities, than 
the Atmoſphere can ſupport. And if to theſe 
Premiſes, we farther add, with the, ingeni- 
ous and learned Mr. Derham, the Coldneſs 


of 
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of the ſuperior Regions (condenſing and 
thickening the Coats of theſe watry Bub- 
bles; and either freezing them above, or 
compacting them into ſolid Drops, and 
thereby encreaſing their Weight, and giv- 
ing them a Tendency towards falling) from 
theſe and the foregoing Principles, and the 
different Action and Combination of theſe 
natural Cauſes ; the various Changes in the 
Temper of the Air, the Unſteadineſs of the 
Weather, and the Irregularity of the Sea- 
ſons, are deriv'd ; and may, in a reaſona- 
ble Manner, be deduc'd and explain'd. 

4. Tr a T the Upper Regions of the A.. 
moſphere are actually Cold, or comparative- 
ly colder than the Lower, was the receiv'd 
Opinion of Ariſtotle and the Naturaliſts of 
his Age ; and ſeems to have been grounded 
upon the common and obvious Obſervation of 
Snow and Ice melting at the Foot and Sides 
of the higheſt Mountains, but lying undiſ- 
ſolv'd, through all the Seafons of the Year, 
at, or near the Tops of them. But from 
whence this Coldneſs of the fuperior Regi- 
ons proceeds, may deſerve our Enquiry. 

As there are Plenty of ſulphureous and 
inflamable Exhalations, extracted by the 
Heat of the Sun from the Juices of Plants 
and Minerals; which (being rais'd up to 
a very great Height, and, by that natural 
Principle of Attraction, whereby Things of 
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a ſimilar Nature run together, there col- 
lected in great Quantities, pent up within 
the Clouds, and fir'd by Fermentation) diſ- 
charge themſelves in Light'ning and Thun- 
der: So on the contrary, it is equally cer- 
tain, by Experience, that there are other 
volatile Particles, as well as ſeveral mineral 
Extractions and Compoſitions, of a Nature 
intenſly cold; which, wherever they exert, 
or extend their Effects, produce natural, or 
artificial Freezing. 

Mr. BOT L E obſerves, that a Solution 
of Gunpowder in a due Proportion of Wa- 
ter, will produce a great and ſenſible Degree 
of Cold: And as Light'ning in its Nature 
and Effects, bears the neareſt Reſemblance 
to Gunpowder ; fo it ſeems very probable, 
that the very ſame nitrous and ſulphureous 

Particles, which, when collected and com- 
preſs'd together in greater Quantities, break 
out into Flaſhes of Light'ning; when the 
are more ſcatter'd and diſpers'd, and mix'd, 
or diſlolv'd in aqueous Exhalations, may 
produce the ſame Degree of Cold above, 
as they are, by Experience, found to cauſe 
below. From hence however, 1n hot ſultry 
Weather, we may account for that agreea- 
ble refreſhing Coolneſs obſervable in the Air, 
after a Storm of Thunder and Lightning, 
viz. From the Solution of the nitrous and 
ſulphureous Y apours, whereof the Light'n- 
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ing conſiſts ; many of which (being fir'd 
at every Flaſh, and quench'd in their De- 
ſcent through the Drops of Rain) remain 
floating in the lower Regions of the Air, 
and produce that grateful Refrigeration in 
the Lungs and Blood, of which we are moſt 
ſenſible, immediately after the Ceaſing of 
the Storm. To this alſo may in Part be 
aſcrib'd the peculiar Chilneſs and Coldneſs 
of ſome of the Summer Winds and Raans ; 
and even in the Winter Seaſon, the nitrous 
Particles floating in the Air in froſty Wea- 
ther, are by Gaſſendus, and other Philoſophers, 
held, to make the moſt ſenſible Addition 
to the Sharpneſs of it. 
THrrs, in Appearance, ſeems to be a par- 
tial Cauſe, contributing, in ſome Meaſure, 
- towards the Coldneſs of the middle Re- 
gions of the Air; but can by no Means be 
admitted as an adequate, or ſufficient 
Cauſe for it. Let us therefore, beſide this, 
farther conſider, that as well under the 
Southern, as the Northern Pole, there are 
vaſt Tracts both of Sea and Land, cover'd 
with fix'd, or floating Mountains of Ice, or 
unfathomable Depths of Snow ; which have 
lain undiſſolv'd there for many Centuries ; 
and, by the Obſervation of Sailors to Green- 
land, ſeem, in ſome Places at leaſt, by the 
different Strata of Snow, to receive a yearly. 
Encreaſe. 
THESE 
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THESE then, as cold naturally pro- 
duces cold, ſeem to be the great Magazines 
of Nature, from whence that Quality of 
the ſuperior Regions is deriv'd and ſup- 
ply'd : But how, or by what Means, the 
Communication is carry'd on, will admit 
only of preſent Conjectures, till Time and 

Philoſophy make Way for future Diſcove- 
ries. Whether the Winds may contribute 
towards it, by blowing from the North and 
South, with greater Steadineſs and Conſtan- 
Cy in the Regions above, than in thoſe be- 
low ? Whether the Sun, keeping always 
within the Tropics, may not ſo far heat and 
attenuate the Tropical Air, as to draw 1n 
continual Supplies of colder and more con- 
dens'd Air from the polar Regions, to pre- 
ſerve the Balance? Or whether the Moon, 
may not have the ſame influence, in raiſing 
a Tide, and continuing the Circulation of 
it, through the vaſt Ocean of Air above, 
as ſhe is found by Experience to cauſe in 
the ſeveral Oceans of Water here below ? 
Or laſtly, whether the Communication be- 
twixt the Polar Regions, may not depend 
upon other Cauſes unknown to us ; and as 
it is certain from the common Effects and 
Operations of the Load-Stone, that there 
is a continual Stream of magnetic Particles, 
flowing near the Surface of the Earth, and 
paſſing from Pole to Pole: So, whether 
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there may not, in like Manner, be ſomethin 
analogous to it, paſſing through the middle 
Regions of the Atmoſphere, in a Stream of 
Vapours, or Particles, intenſely cold, and 
thereby anſwering the great Ends of Na- 
ture, in cooling the upper Regions of the 
Air, in giving a Check to the Riſe of the Va- 
pours, in condenſing and precipitating ma- 
ny of them in Dews, or Rains, in forming 
the ſeveral Kinds of Meteors, in actuating 
and giving Force and Strength to the 
Winds, which, beſides other Caules, ſeem 
to depend, as well upon the frequent and 
ſudden Condenſations of the Air by Cold, 
as upon the Rarefaction of it by Heat; and 
to require the mutual and alternate Action 
and Re action of both. (As Mr. Derham 
Phyſico Theology. Note p. 15, 16. in Part con- 
firms and obſerves.) 

AX p agreeably to this Obſervation, the 
temperate Zones, being, by their Situation, 
liable to different Degrees and frequent Vi- 
ciſſitudes of Heat and Cold, are, by Expe- 
rience, found to be the chief and only Seat 
of the variable Winds: Whereas in the 


torrid and frigid Zones, the Degrees of 
Heat and Cold being more equal, conſtant 
and regular, the Winds blowing within 
their reſpective Limits are ſo too. 

B the daily Revolution of the Earth 
upon its own Axis, the Air within the Tro- 
pics 
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pics paſſing daily under the meridian Heat 
of the Sun, is to a great Degree rarify'd 
and attenuated by it : In the Conſequence 
of which, the more cool and heavy Air 
preſſing in, to preſerve the Balance ; and 
following the apparent Motion of the Sun 
towards the Weſt, cauſes a general Eaſt 
Wind to blow round the Globe on each ſide 
of the /Equator ; which, being at all Sea- 
ſons of the Year, nearly equal and con- 
ſtant, can produce little Alteration, ei- 
ther in the Weight of the Air, or the 
Riſe, or Fall, of the Mercury within the Tro- 
pics. 
THE very ſame Effect (of little or no 
Variation in the Height of the Mercury) 
equally follows from the intenſe and ſettled 
Coldneſs of the polar Regions, whereby the 
Air above is to ſuch a Degree condens'd and 
continu'd in a State of Denſity, as even to 
reſiſt the Impreſſion of the Winds, and 
thereby prevent any notable Changes in its 
Gravitation. And agreeably to this Pur- 
poſe, Mr. Boyle, from the Voyages to Green- 
land, &c. remarks; that the Mountains of 
Ice in thoſe Northerz Climates, by the ex- 
traordinary Weight, or Reſiſtance of the 
Air reſting upon them, give a certain and 
gradual Check to any ſuch diſtant Winds, 
as blow directly upon them; ſo as either to 
becalm the Ships, or render their Ap- 
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proaches very flow and leiſurely tqwards 
them. 

Bu x then, on the other fide, when an 
of theſe large Mountains, or Iſlands of Ice, 
are looſen'd from their Foundations, and 


fail with the Current from the polar Re- 


gions, toward the Tropic; they are gene- 
rally follow'd with a ſtrong North, or Eaſter- 
ly Wind, driving them forward; and as 
ſome of theſe are deſcrib'd by Travellers, 
as riſing in Height, and ſinking in Depth, 
from 50 to 140 Fathoms, and extendin 
in Bulk and Circumference ſeveral Miles : 
It is certain, that ſuch a prodigious Accre- 
tion of Snow and Ice (advancing (till with 
its broad Baſis out of the Ocean, in Propor- 
tion as the upper Parts melt and diffolve) 
muſt be attended with very great and ſen- 
ſible Effects upon the Air and Vapours of 
warmer Climates ; and often Cauſe thoſe 
unſeaſonable bleak Winds, and Storms of 
Hail in the Summer Months, which ſome 
Philoſophers have with Reaſon aſcrib'd to 
them. 


As the polar Regions are the inexhauſti- 
ble Stores and Magazines of Cold, I ſhall 


only add, what Dampier and other Travel- 
lers confirm; that in the Southern Latitudes 
beyond the Tropic, the South Wind is as 
remarkable for being Cold, and the North 
Wind for bringing Heat and Thunder 


Storm Sy 
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Storms, as the contrary are with us. Sg 

that on each ſide of the Globe, at equal 
Diſtances from-the Line, the very ſame 
Eſtimate may be reaſonably made, both of 
the Temper of the Winds, of the State and 
Weight of the Atmoſphere, and of the 
Quality of the Weather : And the ſame 
general Rules and Obſervations upon the 
Barometer, will conſequently (mutatis mu- 
tandis) hold good in one Hemiſphere, as well 
as in the other. 

T o make the 2 in the Gravita- 
tion of the Air more diſcernable, ſeveral 
Inſtruments have been contriv'd, and Ad- 
ditions made to the Barometer. The Firſt, 
was by affixing to it, a circular Plate of 
Braſs, divided into equal Parts, and figur'd, 
with a Pulley in the Centre, and a Weight 
ſuſpended, turning a moveable Hand back- 
wards and forwards, according to the Riſe, 
or Fall, of the Mercur); and thereby diſ- 
covering and pointing out, upon the figur'd 
Plate, any the leaſt Change, or Variation 
in the Weight of the Air. But this Inſtru- 
ment was found to have this Inconvenience, 
that in ſome Meaſure defeated the Truth 
and Exactneſs of it, viz. The Cord, or 
String to which the Weight, moving the 


Pully, hung, wou'd in damp Weather be 


contracted, and in dry Weather be exten- 
ded ; and by ſuch Contraction, or Exten- 
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ſion, turn the Hand, tho”, in the mean 
Time, the Mercury had neither riſen, nor 
fallen. | 
T o remedy this, another Barometer was 
contrived, with that Part of the Tube, 
where the Quick-Silver riſes and falls, of a 
larger Baſe ; and a ſlender Pipe (immerg'd 
in Oyl of Tartar ſwimming upon the Quick- 
Silver) riſing from it to the Height of 36, 
or 40 Inches; and each ſo proportion'd, 
that for every Inch the Mercury aſcended 
in the larger Tube, the Oyl of Tartar, in 
the {lender Pipe, might riſe 10 Inches. But 
this alſo was attended with much the ſame 
Inconvenience, as the Wheel Barometer. 
For as the Weather grows Hot, or Cold, 
the Oyl will rarify, or condenſe, and, by 
Conſequence riſe, or fall, when the Mercury 

is no ways alter'd in its Situation. 
SINCE therefore the Mercury will al- 
ways riſe in Proportion to the Weight of 
the Air, and remain at the ſame perpen- 
dicular Height, however the Tube be in- 
clin'd : The beſt and moſt convenient Con- 
trivance tor a Barometer, ſeems to be that 
of a ſloping Tube, riſing upright from the 
ſtagnant Mercary to the Height of 28 Inches; 
and then reclining and running off in an 
Angle, to the Length of 12 Inches, and to 
the perpendicular Height of 3 Inches ; ac- 
cording to which Frame, for every los 
tnat 
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that the Mercury riſes in the perpendicular 
Tube, it will riſe in the ſloping Tube 4 
Inches ; and thereby make any Changes 
in the Gravitation of the Air more diſ- 
cernable. | 

BES IO EVS theſe, there are other Baro- 
meters Of a more modern Invention, con- 
triv'd ſo as to encreaſe the Riſe and Fall of 
the Mercury to 30, 60, or even to 100 
Inches; bur then as they are more nice and 
accurate in their Conſtruction, and difficult 
in their Management, they are fitter for 
the Cloſets and Speculations of Philoſo- 
phers, than to be introduc'd into common 
Uſe, or accommodated to the ordinary Ca- 
pacities of Mankind. 

B u T whatever Uſe they are deſign'd 
for, or how different ſoever their Effects 
and Appearances may be; they are all of 
them to be accounted for upon the ſame 
Philoſophical Principles, viz. by the Weight, 
or Spring of the Air, or both together, act- 
ing in a Manner ſuitable to the daily Alte- 
rations, liable to be produc'd in them. 

AT the Cloſe of this Account of the 
Barometer, it may not be improper to add 
an Abſtract of ſuch Obſervations as have 
been made upon it, by Perſons of un- 
queſtionable Skill and Authority. Thoſe of 
the celebrated Dr. Halley (which are the 
main Grounds of this Diſcourſe, and to 
which 
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which moſt of the Obſervations, ſince made, 
are, in ſome Degree, referable) are as fol- 
low. 


1. THAT in calm Weather, when the 
Air is inclin'd to Rain, the Mercury is com- 
monly low. 


2. THAT it is generally High in good, 
ſerene, ſettled, fair Weather. | 


3. THAT it ſinks loweſt of all on very 
great Winds, tho' they are not accompanied 
with Rain; according to the Point of the 
Compaſs from whence they blow. 


4. THAT, Ceteris Paribas, the greateſt 
Height of the Mercury is found, when an 
Eaſterly, or North-Eaſterly Wind blows ; if 
it be not too ſtrong. 


5. THAT incalm froſty Weather, the 
Mercur) is generally High. 


6. Tra T after very prone Storms of 


Wind, when the Mercury has been low, it 
uſually riſes very faſt. 


7. THAT in the Latitude of 455 and 
about Ten Degrees on each ſide (being the 
Seat of the variable Winds) is the greateſt 
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Variation of the Height ot the Mercury; 
the Riſe and Fall of it gradually decreaſing 
towards the ÆAquator, and Poles ; 10 as with- 
in the Tropics, and near the Polar Circles, 
to ſtand at near the ſame Height in all 
Weathers. | 

Fo x the Satisfaction of the Curious, 
I ſhall here inſert, as I find it ſtated by a 
learned Author, the general Scale of the 
Barometer in all Latitudes, viz. near, or un- 
der the Line, the Mercury is obſerv'd to riſe, 
or fall, about Two, or Three Tenths of an 
Inch. At 15 Degrees Latitude, either 
North, or South, one Inch. At 3o Degrees, 
2 Inches. At 45 Degrees, ; Inches. At 
60 Degrees, the Riſe, or Fall, diminiſhes 
again to 2 Inches. At 75 Degrees, to 1 
Inch. And in 81 Degrees, to leſs than a 
Fourth Part of an Inch. And as for the 
intermediate Spaces betwixt the Numbers 
ſpecify'd, the Riſe, or Declenſion of the 
Mercury, is gradual, in Proportion as the 
Latitude approaches nearer to, or recedes 
from the 45th Degree; tho? according to 
Dr. Halley from 35, to 55 Degrees (upon 
Account of the different Temper, Change- 
ableneſs, and frequent Oppoſition of the 
Winds, within thoſe Latitudes) the Mer- 
cury, taking its higheſt Riſe and loweſt Fall, 
varies little from the ſtated Height of 3 


Inches. 
N Tais 
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THIS general Eſtimate, we muſt here 
remark, is ſettled chiefly with regard to the 
ordinary Courſe of the Weather; for in 
violent Storms and Hurricanes, which 
ſometimes happen within the Tropics, 
the Depreſſion of the Mercury is much lower 
than the Proportion here allotted to it. 
And to this I ſhall farther add, that the 
Station and Height of the Barometer muſt 
alſo be taken upon, or near the Sea-Coaſts ; 
becauſe within the Continent, in Proporti- 
on to the Height of the Land above the 
Level of the Sea, the Scale of the Barometer 
diminiſhes in all Latitudes. 

Tu x following Rules whereby to judge 
of the Weather, are deliver'd by Dr. Harris, 
as the Reſult of Mr. Patrick's long Obſerva- 
tion and Experience. 


1. IN the Barometer of common Form, 
the Motion of the Mercury does not exceed 


3 Inches 1a its Riſing, or Falling. 


2. THAT its leaſt Alterations are to be 
minded, in Order to the judging rightly of 
the Weather by it. 


3. THe Riſing of the Mercury preſages, 
in general, fair Weather ; and its Falling, 
foul Weather ; as Rain, Snow, high Winds 
and Storms. 


4. IN 
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4. Ix very hot Weather, the Falling of 
the Mercury fore-ſhews Thunder. 


5. Ix Winter, the Riſing preſages 
Froſt ; and in froſty Weather, if the Mercu- 
ry falls three or four Diviſions, there wall 
certainly follow a Thaw. But in a con- 
tinu'd Froſt, if the Mercury riſes, it will cer- 
tainly Snow, | 


6. Wu x foul Weather happens ſoon 
after the Falling of the Mercury, expe& but 
little of it. And on the contrary, expect 
but little fair Weather, whea it proves 5 
ſhortly after the Mercur) has riſen, 


7. IN foul Weather, when the Mercury 
riſes much and high, and fo continues for 
two or three Days before the foul Weather 
is quite over, then expect a Continuance 
of fair Weather to follow. 


8. In fair Weather, when the Mercury 
falls much and low, and thus continues for 
two or three Days before the Rain comes; 
then expect a great Deal of Wet, and pro- 
bably high Winds. 


9. Tux unſettled Motion of the Mer- 
cury denotes uncertain and changeable 
Weather. | 
N 2 10. IJ o v 
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10. You are not ſo ſtrictly to obſerve 
the Words engraven on the Plates (tho? for 
the moſt Part it will agree with them) as 
the Mercury's Riſing and Falling : For if 
it ſtands at much Rain, and then riſes up to 
Changeable, it preſages fair Weather; altho? 
not to continue ſo long, as it wou'd have 
done, if the Mercur) were higher: And fo 
on the contrary, if the Mercury ſtood at 
Fair, and falls to Changeable, it preſages 
foul Weather; tho' not ſo much of it, as 
if it had ſunk down lower. Vide Harris's 
Lexicon, under Barometer, where Dr. Halley's 
Obſervations, with the Reaſons of them, 
are alſo incerted. a 

Ir vou be often of great Conſequence, 
to form à Probable Judgment, ſome few 
Hours before-hand, of the enſuing State of 
the Weather ; whether it may be likely to 
continue, or liable to a ſudden Alteration ? 
But altho' in ſuch an Enquiry (by the pecu- 
liar Situation and Uncertainty of our Cli- 
mate) we can arrive at little more than bare 
Conjectures; yet even here, a good Baro- 
meter will be of Service to is, in giving us 
ſome little Light and Intimation. But 
then, in this Caſe, we muſt confine our 
Inſpection wholly to the Surface of the Mer- 
cury within the Tube; and examine the 


particular 
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particular Figure and Appearance of it, 
with great Strictneſs and Attention. 


1. Ir in a common upright Barometer, the 
Surface of the Mercury appears perfectly 
plain and Level, the Preſſure of the Air is 


equal and fteady ; and the Weather will 


generally continue for ſome Hours, much 
the ſame, as about the Time of Obſer- 
vation. 


2. Ir in wet Weather, it appears round, 


or convex, riſing higher in the Middle of 
the Tube, than at the Sides, the Preſſure 
of the Air is encreaſing, and an Interval of 
fair Weather will commonly follow ſoon 


aſter. 12 


3. Ir in changeable, or fair Weather, 
the Surface of the Mercury appears to be 
concave, or depreſs'd more in the Middle, 
than at the Sides of the Tube; the Preſſure 
of the Air is decreaſing, and the Weather 
will, in a few Hours, become cloudy, and 
ſometimes Rainy, or Windy. (Theſe Ob- 
ſervations, it mult be added, require a clear 
Tube of near half an Inch in Diameter, the 
pureſt Quick-Silver, and a ſtrong Side Light 
to make them diſtinct and viſible ; but if 
the Tube be ſmall, the Light weak, and at 
a Diſtance, or the Mercury foul and uy, 

the 
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the different Appearances of the Surface 
will be ſcarce diſtinguiſhable, or aſcertain'd 
to any Truth, or Exactneſs.) 


4. In all Judgments form'd of the en- 
ſuing Weather, it is a main Poſtulatum, 
that the Wind continues in the ſame State 
and Quarter ; for if there be a ſudden 
Change, Encreaſe, or Oppoſition of Winds, 
the Weather, for the Reaſons above given, 
will commonly change, and take a diffe- 
rent Turn with them. R 

Ar TER fo large and full an Account 


of the Nature, Reaſons and Uſes of the 


common Sort of Barometers, it may per- 
haps be in ſome meaſure Serviceable, or 
Entertaining to ſeveral of my Readers, to 
add two or three eaſy Rules for trying and 
judging of the Goodneſs and Sufficiency 
of them, as well as for amending ſuch De- 
fects as are ordinarily found in ſome of 


them. As, 


1. IN a Barometer adjuſted to a Situa- 
tion and Scale of three Inches, obſerve the 
Diſtance from the Surface of the ſtagnant 
Mercary, to the loweſt Line upon the gra- 
duated Plate (when that within the Tube 
ſtands at changeable) that it be exactly 28 
Inches; if it be more, the Quick. Silver 
can never riſe to ſettled Fair; if it be leſs, 

It 
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it can never ſink to Stormy. In the former 
Caſe, ſhorten the Tube, by grinding, or 
filing, or elſe add to the Mercury in the 


Ciſtern; in the latter ſink the Vertex of 
the Tube, and the Ciſtern lower. 


2. Lay your Finger, with a gentle 
Preſſure, upon the ſtagnant Mercury; and if 
it immediately riſes and vibrates in the 
Tube above; it is to a juſt Degree ſenſible 
of the Changes in the Gravitation of the 
Air ; but if it produces no correſpondent 
Motion in the Mercury within the Tube, 
it is a certain Indication, that the Cavity 
of the Tube is too narrow, and not allow - 
ing ſufficient Room for the free Play of the 
Quick-Silver, you muſt change the Tube 
for one of a wider Bore, and place it in its 
Stead. 

A ſmall Tube will, it is evident, ſave 
Quick-Silver, but be of little Uſe in judging 
of the Weather; becauſe by the Coheſion 
of the Parts of the Mercury in fo {lender a 
Cylinder, by the Reſiſtance and Oppoſition 
of the Sides of the Tube ; or, perhaps, by 
ſome little Aſperities within the Motion 
produc'd in it, will be ſo very ſlow and dila- 
tory, that I have often obſerv'd the 
Mercury not to begin to fall, *till the Day 
after a Glut of Rain; nor to riſe to its pro- 
per Height, *till two or three Days after 

| the 
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the Setting in of fair Weather. So, that in 


this Reſpect, a ſlender Tube, not unlike 


the Ladies Almanack, gives no Notice of 


the Changes of the Weather, till they are 
actually paſt. 


3. T y £ common Sort of Quick-Silver, 
aſter it has ſtood in a Barometer ſeveral Years, 
becomes leſs ſenſible of the Impreſſions of 
the Air, leſs capable of anſwering, by a 
correſpondent Motion, the different Changes 
in its Gravitation. 

Tris may be caus'd, either by the 
droſſy Parts of the Quick-Silver, riſing to 
the Top, and adhering to the Sides of the 
Tube ; or by ſome imperceptible Bubbles 
of Air diſengaging and expanding them- 
ſelves in the Vertex of the Tube; which, 
we have obſerv*d above, ought to be void 
of Air 

Fo R, if (according to Mr. Boyle's Cal- 
culation, when the Preſſure of the Atmoſ- 


phere is taken off) a Cubical Inch of com- 


mon Air, will extend it ſelf above 10,000 
Times its natural Dimenſions : It is certain 
that two or three Bubbles of Air, expan- 
ded in ſuch a Proportion, will be more 
than ſufficient to fill up the Vertex of 
the Tube; and thereby obſtruct the Riſing, 
or Force of the Deſcent of the Mercur), be- 
low its proper Standard, 1 
N 
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Ix this latter Caſe, apply a live Coal, 
or hot Iron, to the upper Extremity of the 


Tube; and the RaretaQion of the Air (if 


there be any) when encreas'd by the Heat, 
will immediately diſcover itſelf in the De- 
greſſion of the Mercury. | 

Bur the Remedy in both Caſes is the 
ſame, viz. to take out the Tube and the 
Quick-Silver, and after cleaning the Tube 
well within, and clearing off the droſſy 
Parts of the Quick-Silver with great Care 
and Exactneſs, fill the Tube, with a compe- 
tent Addition of freſh Mercury, and fix it 


up again. 5 


4. Ir the Tube be thin, and the Bore 
18 muſt tie it to a pliable Stick, 
or Whalebone, of equal length, before you 
fill, or invert the Tube: Otherwiſe, the 
Weight of the Quick- Silver will endanger 
the Breaking of the Tube. 

I T is alſo of ſome Conſequence, when 
the Tube is large, and the Bore: wide, 
to have the Ciſtera large in Proportion, 


and entring ſo far into the back Part of 


the Frame, as. to admit of the Suſpenſion 
of the Tube, in, or near the Centre, and 
thereby allowing a circular Column of Air 
free play in acting upon the ſtagnant Mer- 
cury: By which Means, as the Weight, or 
Preſſure of the Air, will be more equal, 
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ſteady and uniform ; ſo the Riſe and Fall 
of the Mercury will be more entire, regular 
and fenſible. 4212 7 | 

IN ſhort, the finer and purer the Quick- 
Silver is, the larger the Tube, and the 
more exactly ſmooth and cylindrical the 
Cavity within ; with ſo much the greater 
Freedom and Fectlity will the Mercury 
play, and conſequently more plainly and 
tenlibly ſhew any notable Change in the 
Gravitation of the Hir. 

By a moderate Attention to what has 
been deliver'd upon this Subject, even 
People of ordinary Capacities, may right- 
ly apprehend, and competently underſtand, 
the Nature and Uſe of the Meather-Glaſs; 
and find it of real Service to them, in 
the proper Direction and Accommodation 
of their rural Affairs: There being no re- 
markable Change, or laſting Interval of 
any Sort of Weather, but what the Barome- 
ter, to a careful and skillful Obſerver, 
gives ſure and previous Notice, both of the 
vetting in, the Continuance, and Determi- 
nation of it, ſo as not to leave ſuch as 
attend to it, altogether under the ſame 
Uncertainty with thoſe Who judge at ran- 
dom, without any natural Grounds, br 
Prefages, to ſupport their Conjectures. 

Bu T then, in order to form from 
thence a probable Judgment of — 
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of the Weather, the Barometers we con- 


ſult muſt be 
ly ſenſible 


in their Kind, and nice- 
the Impreſſions of the At- 


moſphere : And all ſuch Perſons as wou'd 
be curious in them, and well aflur'd of che 


Truth and Exactneſs of thoſe Inſtruments, 
upon which they ground their Obſerva- 
tions, muſt not grudge the Expence of pur- 
chaſing from the very beſt Hands. 

As for ſuch Weather-Glaſſes, as have 
been lately hawk'd about the Country, 
by needy Foreigners, or pedling Philoſo- 
phers, it may not be improper to Caution 
my Readers, that they are, generally ſpeak- 
ing, very great Cheats and Impoſitions 
upon thoſe, who, for the Sake of the 
Meannefs of the Price, are perſuaded to 
buy them : The Cavity of the Tube, be- 
ing, in many of them, ſcarce large enough 
to receive an ordinary Pin; and the Quan- 
tity of Quick-Silver being conſequently 
too ſmall, either to force the Air out of 
the Tube, at the firſt ; or to be regularly 
affected by it afterwards, according to the 
Difference of its Gravitation. 

I ſhall only add, by Way of Advertiſe- 
ment. That it may perhaps, be an In- 
ducement to ſome of the Gentlemen of 
Lzncolnfhire, to deal with Mr. Janathan 
Siſſon, Mathematical Inſtrument Maker, at 

the Corner of Beaufort Buildings, in the 


Strand, 
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| ( 100 
Strand, London; that he is their Country- 


Man, and eminent for his great Skill, Accu 
racy and Fidelity, both in the Conſtruction 
of his Barometers, and in whatever other 
Works he undertakes, or delivers out of 

his Hands. | 
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